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Abstract of RU21 89625 

control of pilotless aircraft in emergency situations. SUBSTANCE: pilotless aircraft control system has 
an autopilot, on-board computer, pre-launch procedure and flight mission input control panel, radar 
homer with a phase-manipulated sounding signal, which has an antenna, transmitter and a receiver, 
range finder, synchronizer and a signal compression filter, threshold device, coordinate fixation device, 
three selector switches, maximum fixation device and a threshold formation unit. EFFECT: provided 
pilotless aircraft control both to a radar contrast point and to a point having no radar contrast without 
essential equipment expenses at modernization of the existing systems. 11 dwg 
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(54) PILOTLESS AIRCRAFT CONTROL SYSTEM 

(57) Abstract: 

FIELD: control of pilotless aircraft in 
emergency situations. SUBSTANCE: pilotless 
aircraft control system has an autopilot, 
on-board computer, pre-launch procedure and 
flight mission input control panel, radar 
homer with a phase-manipulated sounding 
signal, which has an antenna, transmitter 
and a receiver, range finder, synchronizer 
and a signal compression filter, threshold 
device, coordinate fixation device, three 
selector switches, maximum fixation device 
and a threshold formation unit. EFFECT: 
provided pilotless aircraft control both to 
a radar contrast point and to a point having 
no radar contrast without essential 
equipment expenses at modernization of the 
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H3o6peTeHne othocmtch k CHCTewiaM 
ynpaaneHMn MecTononoKeHneM m KypcoM 
6ecnnnoTHoro xieTaTeribHoro annapaTa (Bn/IA) 
h MoxeT 6wTb ncnonb30BaH npn 
npoeKTupoeaHMM BdJlA, npeAHa3HaMeHHbix Ann 

BbiCOKOTOHHOrO npMBeAeHHH B 32maHHyK) TOHKy 

3eMHofi nosepxHOCTM, b MacTHocTM, Ann 
AOCTaBKM rpy3a b 3apaxeHHbie pattoHbi win Ha 
o6"beKTbi, 6noKMpoBaHHbie TeppopwcTaMH. 

M3BecTHa CMdeMa ynpaB/ieHHfl BIUIA [1], 
KOTopan coAepxviT paAuonoxauuoHHbitf BU3np 
(HSMepMTenb KOOpAMHaT m napaMeTpOB o6"beiaa 
Ha3HaHeHvw, win, MHane, KoopAUHaTop), 
M3MepnTenb KoopAHHaT vi napaMeTpOB 
ABM^eHMfl ynpaBnneMoro oo^beicra, ycTpoficTBO 
4>opMnpoBaHnn ckimajiOB ynpaaneHMn, 

yCTpO^CTBO 06pa60TKM MHCt)OpMai4HM, 

paAnoBbicoTOMep, 6noK saAaHKin nopora, 
ynpaBjmeMbifi nepeicnroMaTenb, ycTpoficTBO 

KOppeKL^MM BblCOTbl M BepTMKaflbHOM CKOpOCTM. B 

KaMecTBe n3MepnTenn KoopAHHaT u napaMOTDOB 
ABVDKeHkifl ynpaBnneMoro o6"beKTa (BnflA) 
Hcnonb30BaHa cucrreMa wHepLjHa/ibHofi 
HaBMrai^nn. YCTpotfCTBO $OpMMpOBaHHfl 

curHanoB ynpaaneHun, BKiuonaioinee 
nporpaMMHbiW 6noK, ycTpoflcTBO o6MeHa 
HHcfyopMauyieft w BbiHwcnmenbHbie 6jiokm, 
npeACTaBnneT coooCi 6opTOByra 
aneKTpOHHO-BbwucnuTenbHyio MawwHy (B3BM), 
opraHH3yioinyK) npoueccw o6MeHa 
MH4>opMai^efi Me>KAy oxieMeHTaMn cuciewbi 
ynpaBneHUfl Bn/IA m b cooTBeTCTBun c 
3ano>KeHHbiMM b Hefl anropHTMaMM 
npuHwviaioLnyio peiueHue 06 ynpaBneHnn BI1J1A 
nyTeM n3MeHeHw« uni/i KoppeKi^nn ynpaBrmioLUHx 
cumanoB aBTonnnoia. 

H3BecTHan cwcTeivia ynpaaneHi/m 
AOdaTOHHO acJxfceKTMBHa npn Heo6xoAwviocTH 
npMBeAeHun BnflA b paAn okoht pad Hy K) TOHKy 
MftM k paAHOKOHTpacTHOMy oo""beicry. 3to 
AocTMraeTcn cneAyiomuM oopasoM. 
KoopAMHaTop npn noMou^n aweHHbi cKaHnpyeT 
npocTpaHCTBO nepeA Bn/IA m, aHajin3npyn 
OTpaxeHHbie cuma/ibi no HanpaB/ieHHK) m 
AUCTaHqun, onpeAenneT KOopAHHaTbi MCKOMoro 
o&beicra no L\eHTpy th>k6CTm Ha6njoAaeMoro 
AByMepHoro MaccHBa (anropnTMbi npuBeAeHbi, 
HanpuMep, b [ 2, crp. 25]). 

HeAOCTaTKOM M3Bec™oti cucTeMbi 
ynpaaneHvw BflflA flanneTcn h e bo 3M o>kh oct b 
npMBeAeHMn Bn/IA b TaKoe MecTO noBepXHOCTM, 
KOTOpoe He o6naAaeT paAnonoKai^noHHbiM 
KOHTpacroM Ha cfroHe OKpywaKJuinx ero Apyrux 
o6beKTOB ecTecTBeHHoro h wcKyccTBeHHoro 
o6pa30BaHHH. 

flnn npuBeAeHun BCl/lA b 3aAaHHyjo TOHKy 
3eMHOM noBepxHOdn, He oo/iaAaiomyK) 

paAHO^OKai^MOHHblM KOHTDaCTOM, Mcnonb3yioTcn 

cudeMbi, KOTopwe o6"beAnneHbi b nuTepaType 
noA o6u^kiM HasBaHnew 

KoppennunoHHo-3KCTpeMajibHbie cucieMbi 
HaBeAeHkin [3-6] CyujHOCTb 
KOppen«unoHHO-3KCTpeMajibHbix cucTewi 
3aioiK)MaeTcn b tom, mto riOKarop ocMaTpMBaeT 
ynacTOK noBepXHocTM noA neiaTenbHbiM 
annapaTOM (noKaTop BucoTOMepa), c60Ky ot 
neTaTenbHoro annapaia (noKaTop obKOBoro 
o63opa), nepeA cooofl (/lOKaTop nepeAHero 
0630 pa) nnn csaAM (noKaTop 3aAHero o63opa). 
Pe3ynbTaTW ocMOTpa cpaBHMBaioTcn c 
STa/iOHHoii paAnonoKai^noHHofi KapToii n no 
MaKCMMyiviy Koac^cpnuneHTa Koppennquvi 
Ha6niOAaeMoro n3o6pa>KeHnn m 3Ta/iOHHO^ 
xapTu onpeAennioTcn KoopA^HaTbi ncTMHHoro 
MecTononoxeHUfl Bn/IA oTHocmenbHO 
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3aAaHHotf Ha MOMem waMepeHMA TeopeTMsecKOM 
(win nporpaMMHofi) tohkm ero 
MecTOHaxojKAeHnn. 3t3 pasHUL^a KoopAMHaT 
ncnoribsyeTCfl npn KoppeKi^nn aBTonnnoTa ppn 
AanbHettwero nporpaMMHoro noneTa Bn/IA k 
saAaHHoi^ TOMKe noBepxHOCTM 3eMnn. 
Heo6xoAMMbiM ycnoBneM peankisai^nn 
noAo6Hwx CMdeM flB/ifleTcn Hannnne b hmx 
Koppe/iflTopa, peajiM30BaHHoro Ha 
yHMBepcanbHort (n^n cnemiann3npoBaHH0^) 

BblCOKOnpOM3BOAMTenbHOM 6opTOBOM 

BbiMUcnuTenbHOM wiaoiMHe nnn Ha ochobo 
onTMMecKoro Koppenmopa. 

Bo BHOBb npoexTupyeMbix cucieMax 
ynpasJieHun BflJlA, npeAHa3HaneHHbix Ann 
TOHHoro npMBeA©Hn>i k paAn o kg ht pacin b: m v\ k 
HepaAHOKOHTpacTHUM o6bejcraM, Heo6xoAMMO 
coBMeu^aTb 06a npviHi^kina HaBeAeHun m 
cooTBeTCTBeHHO HecTM cyMMapHbie annapaTHwe 
3aTpaTbi Ha o6bNHyK) o6pa6oTKy npMHUMaeMbix 
cumanoB (BbiAe/ieHne cuma^a Ha cfeoHe niyMa, 
ceneKqn« noMex w Knaccncj3MKamin 
Ha6nioAaeMbJX o6beiaoB, onpeAeneHu^ 
KoopAMHaT Bbi6paHHOv^ Hanoonee npKofl tohkm) 
m na Koppenni^noHHyK) o6pa6oTKy 
npocrpaHCTBeHHoro paAMonoKaijMOHHoro 
n3o6pa>KeHMfi. 

OAHaKO npM 3T0M Heo6xoAHMo ynnTbisaTb 
cneAywmee. 

Peann3amin 
K0ppenni4H0HHO-3KCTpeMajibHo^ cucieMbi 
Tpe6yeT npuMeHeHMn noKaiopa c bwcokom 
pa3peniaioL4eft cnocoGHOCTbK) K3K no 
AMCTaHi^wn, TaK h no ymoBbiM KoopAHHaiaM, t. 
e. Tpe6yeT noiOTopa 6okoboi-o o63opa c 
CMHTe3npoBaHHoR anepTypo^, jim6o jiOKaiopa c 
ysKOM fluarpaMMoR HanpaaneHHocTn. B cuny 
orpaHnneHHOCTn pa3Mep0B aHTeHHbJ Ha BI1J1A 
npuxoAMTcn ncnonb30BaTb MunnnMerpOBbiCi 
Anana30H paAMOM3nyMeHMM, KOTopbiM noaBonneT 
MaKCHMaribHO cy3MTb A^arpaMMy 

HanpaBJieHHOCTM aHTeHHbl M, COOTBeTCTBeHHO, 

y/iynujuTb pa3peiuaK)iAyK) cnoco6H0CTb no 
ymoBbiM KOOpAMHaTaM. OAHaKO, AanbHOCTb 
AeficTBiw noKaiopa MunnnMeTpoBoro 
AManasoHa b cwibHofi creneHM 3aBMCMT ot 
noroAHux ycnoBMfl, hto, b cboio onepeAb. 
orpaHMMMBaeT ero npnivieHeHMe Ha Bn/IA. 

flflfl ydpaHeHMfl 3Toro HeAOCTaTKa 
B03MOXCHO MCnOflb30BaHMe MHoroKaHa/ibHbix 
6opTOBUX PflC, ncnonb3yiou^Mx cpa3y ABa 
Anana30Ha paAH0M3nyMeHM^ ; caHTUMeTpoBbifl n 

MH/lJlMMeTpOBblM. npM 3TOM CaHTMMOTpOBblfi 

AHanasoH ooecne^nBaeT 6onbLuyK) AanbHOCTb 11 
BcenoroAHOcTb, a Mun/iMMeTpoBbift - JiynLuyK) 

TOMHOCTb Ha MaJlO^ AUCTaHUHM. HeAOCTaTKOM 
K0ppenfll^H0HH0-3KCTpeMa/1bHblX CMCTeM c 

MHoroKaHanbHbiMM 6opTOBbiMn noKaTopaMM 
flB/ineTcn cyi^ecTBeHHoe BospacTaHne 
annapaTypHbix 3aTpaT. 

B MOAepHH3npyeivibix CMCTeMax ynpaaneHun 
Bn/IA He bo3 mo>kho BHecTn cymecTBeHHbte 
n3MeHeHM^ b annaparypy, oco6eHHO b Mac™ 
BBeAeHun Aono/iHHTeribHbix npnoopoB v\ CBnsef^. 
nosTOMy Heo6xoAMMO wcicaTb APyrvte nyTM 
npaKTHHecKoPi peannsai^nn nepBoro 

(KOHTpaCTHbIM 06beKT) MJ1M BTODOrO 
(HeKOHTpaCTHWft 06"beKT) npMHL^noB 

ynpaB/ieHM« HaBeAeHMn BflJlA. 

Havioonee 6jim3kum aHanoroM, npuHnTbiM b 
KanecTBe npoTOTuna npeAnaraeMoro 
M3o6peTeHM«, nanneTcn cucTeMa ynpaaneHun 
BflTIA, ncnonb3yioi4an b KanecTBe 
KOopAMHaTOpa oAHOKaHanbHyjo 6opTOByK) PflC 
caHTHMetpoBoro AuanasoHa c 
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4)a30MaHnnynnpoBaHHbiM 30HAMpyK)mnM 
CMmanoM [7, dp. 4]. KpoMe KOopAMHaTopa 
cucTeMa ynpaaneHnq 6ecnnnoTHbiM 
jieTaTeribHbiM annapaTOM coaepKWT cwcreMy 
aBTonnnoTMpoBaHMn (aBTonnnoT), coeAMHeHHyio 
c 6opTOBOfl 3BM, KOTopaa BbinonHeHa c 
B03MO)KHOCTbK) noAKniOMeHnfl k nynbTy 
npeacTapTOBOfl noATOTOBKM n BBOfla noneTHoro 
saAaHua, KOTOpbiA pacnonoweH b MecTe CTapra 
BriJlA. KoopflMHaTop coAep>KviT nepeAaTMMK, b 
KOTOpOM cfropMMpyeTCH MMnynbCHbitf 
30KanpyK)LnnPi cnman c M3MeHeHneM cfiasbi 
Hecymefl nacTOTbi nceBAocnyHaflHbiM abommhum 
koaom, aHTeHHy, KMHeMaTMMecKM cBR33HHyio c 

npMBOAOM aHTeHHbl, npMeMHUK, CHHXp0HM3aT0p, 

AanbHOMep (cneTHMK AaJibHoc™) m ycTpoflCTBO 
o6pa6oTKn cnmanoB, BicniOMaJomee cfcnnbTp 
OKaTMfl CMmajiOB, noporoBoe m yorpoflcTBO 
cfeMKcaijMM KoopAHHaT, cfeopMnpyiomee CMmanbi 
AanbHocTM n yrnoBoro nonoweHMH oTpaxeHHbix 
cumajioB, nocTynajou^nx b B3BM. B3BM 
onpeAeiifleT KoopAHHaTbi mctmhho^ Ljenn, 
conocTaBnneT AaHHbie o MecTononoweHMM 
BriJlA, M3MepeHHbie a BTon m jioto m , c ashhumm o 
MecTonono)KeHMn ncrMHHOfi Ljenn n cfiopMnpyeT 
cumanbi KoppeKMMM Kypca BflDA, nocTynaioiAMe 
Ha aBTonnnoT. ripen My mecTBOM cnciewbi 
ynpaB/ieHn« BriJlA c KOOpAMHaTopoM, 
ncnorib3yiOLnnM 4)a30MaHnnynnpoBaHHbiM 
cnman, HanaeTCH 6onee Bbicoxafl TOMHOCTb 
conpoBOKfleHMH ijenn n oonee BbicoKaa 
noMexo3au^kiu^eHHocTb no oTHouueHwo k 

aKTMBHbIM M naCCMBHbIM nOMeXSM, MTO M3BeCTH0, 

HanpuMep, M3 [8, 9]. 

HeAOCTaTKOM CMcreMbi ynpaaneHnn no 
npoTOTnny flBnaeTCfl ee HH3icafl aqbqbeKTMBHOCTb 
npn h eo6x oa n m oct m npMBeAeHMfl Bn/1A k 
HepaAMOKOHTpacTHOMy o6-beKTy-i4enn nnw b 
HepaAnoKOHTpacTHyK) TOMxy seMHOH 

nOBepXHOCTM. 

3aAaHen H3o6peTeHUH flBnaeTCH 
o6ecneneHne bosmowhoctm npMBeAeHna BriJlA 
KaK k paAnoKOHTpacTHbiM 06-beKTaM-i^enyiM, Tax 
m k i^enn, He wweiomefi paAMonoKaunoHHoro 
KOHTpacTa, 6e3 cyi^ecTBeHHbix annapaTHbix 
saTpaT npn MOAepHMsaijMM cymecTByiomMx 
cncTeM. 

CymHOCTb n3o6peTeHM« saKnionaeTCfl b tom, 
mto b cncTeMe ynpasneHMfl oecnnnoTHbiM 
neiaTejibHbiM annaparoM, coAepwameii 
aBTonnjioT, noAKJiKweHHbifi bxoaom m BbixoAOM 
K nepBoiwy BbixoAy n BTOpOMy BXOAy 6opTOBofl 
anexTpOHHO-BbiHiicnnTenbHoft MauinHU (B3BM), 
nepBbin bxoa KOTopofl flBnaeTCH bxoaom ppx 
noAKnfOHeHMfl k nynbTy npeAorapTOBOfi 
noATOTOBKM n BBOAa noneTHoro 3aAaHMfl, n 
paAMonoKaqnoHHbi^ KoopAMHaTop c 
4>a30MaHMnynnpoBaHHbiM 30HAMpyK>mnM 
cnrHanoM, KOTopbifl coAepjxviT aHTeHHy, 

KVIHeMaTMHeCKM C8fl3aHHyK> c npnsoAOM 
aHTeHHbl, coeAMHeHHbie c aHTeHHOM nepeAaTMMK 
m npneMHuK, reTepoA"HHbifi BbixoA KOToporo 
noAxniOMeH k cooTBeTCTByioineMy exoAy 
npneMHviKa, CMHxpoHH3aTop, Aa/ibHOMep, n 
ycTpoftCTBo o6pa6oTKM CMmanoB, b cocTaB 

KOTOpOrO BXOA^T (|)MJlbTp OKaTHfl CHIHa/lOB, 

noporoBoe ycTponcTBO n ycTpoficTBo cfcHKcaLjnvi 
KoopAMHaT, cooTBeTCTByiomne bxoaw KOToporo 
noAK/iiOHeHw k BbixoAy noporoBoro ycTpovicTBa, 
BbixoAy AanbHOMepa n MH0opMaL^noHHOMy 
BbixoAy npMBOAa aHTeHHu, a BbixoAbi, Ha 

KOTOpblX 4X0pMklpytOTCfl 3H3MeHMfl BeflHHMH 

Ahct3hl^hh n yrnoBoro no/io>xeHMn OTpa^eHHbix 
CMmanoB, noAKmoneHbi x MeTBepTOMy m nnTOMy 
BXOAaM B3BM, luecTOH bxoa kotodoR m bxoa 
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nepeAaTMwca noAxnioHeHbi k BbixoAy 
cuiHxpOHMsaTopa, nepeAatoiAeMy tiMnynbCHyio 
nocneAOBaTeribHOCTb c nacTOTofl 

30HAnpoBaHHfl, bwxoa CMHXpOHH3aT0pa, 
nepeAafoiAMfl nocneAOBaTenbHocTb MMnyribCOB 
cnHxp0HM3ai4nn, noAKnKweH ko BTOpOMy BXOAy 
AanbHOMepa, nepBbiff bxoa kotodopo h btodoh 
bxoa npneMHMKa no cnmany OKOHnaHMfl 
30HAnpyK)iAero MMnyjibca noAKmoneHbi ko 
BTOpOMy BbixoAy nepeAaTMHKa, reTepoAkiHHbi^ 
BblXOA KOToporo coeAviHeH c reTeDOAHHHblM 
bxoaom npneMHHKa, b ycTpo^CTBO o6pa6oTKM 
cnmanoB AonoriHMTenbHO BBeAeHbi Tpn 
nepeKnjOMaTenn, ycTpo^CTBO 4>^Kcaunn 
MaKCMMyMa n 6^ok ct>opMnpoBaHH« nopora, 
ynpaanfliomne bxoaw KOToporo no cnrHany 
npn3HaKa pemnMa m cuma/iy 3aAaHMfl Macarra6a 
noAxnioMeHbi cooTBeTCTBeHHO k n^TOMy n 
ceAbMOMy BbixoAaM B3BM, buxoa noAKruoneH k 
ypoBHesoMy BXOAy noporosoro ycTpotfcTBa, a 
cooTBeTCTByioii^Me cnmanbHbie BXOAbi - k 
BbixoAaM npneMHUKa, Ha KOTopbix 
c})opMMpyK)TCfl ycpeAHeHHoe 3HaHeHne 
MHTeHCMBHOCTM wyMa m ycpeAHeHHoe 3HaneHne 

klHTeHCVIBHOCTM OTpaxeHHORD CMmaJia, KOAOBblil 

buxoa nepeAaTHnxa m bnxoa BnAeocnmana 
npneMHMKa noAKnioneHbi k nepBbiM bxoaom 
nepBoro n BToporo nepeKniOHaTenen, 
cooTBeTCTBeHHO, BTopwe BXOAbi nepBoro n 
BToporo nepeKnioHaTeneti coeAHHeHbi 

COOTBeTCTBeHHO C TpeTbMM H HeTBepTbIM 

BbixoAaMn B3BM, Ha KOTopbix qbopMnpyioTCS 
nocneAOBaTeribHOCTb 6nHapHoro MaccnBa 
n3MepeHn(^ m nocneAOBaTeribHOCTb aTanoHHoro 
6nHapHoro MaccnBa, nx ynpaBnaiomue axoAbi 
coeAnHeHbi co BTopbiM BbixoAOM B3BM, a 

BbJXOAbl nOAKniOHeHbl COOTBeTCTBeHHO k 

nepBOMy n BTopoMy bxoasm 0nnbTpa oxaTna 
cnmanoB, bwxoa KOToporo coeAnHeH c 
cnmanbHbiM bxoaom TpeTbero nepeKnionaTenfl, 
ynpaBn^KDiAMvi bxoa KOToporo noAKnioneH k 
tuecTOMy BbixoAy B3BM, a BbixoAbi - k 
cnmanbHbiM bxoaom noporoBoro ycTpo^cTBa n 
ycTpoflcTBa c()MKcauMM MaKCMMyMa, a bwxoa 
nocneAHero, Ha kotodom cfjopMnpyeTCfl cnman, 
xapaxTepnsyioiAn^ MecTononoweHMe 6nHapHoro 
Maccnea M3MepeHnPi Ha 3TanoHHofl KapTe, 

COeAHHeH C TpeTbMM bxoaom B3BM. 

B npeAnaraeMo^ CMCTeMe ycTpoBcTBO 
o6pa6oTKM CMrHanoB npM pa6oTe no 
paAMOHeKOHTpacTHbiM o6~beKTaM cHanana 
o6Hapy>KMBaeT b npocMaTpMBaeMov^ 30He 
oTpaKeHHbie cMmanbi Ha qboHe ujyMa (t. e. 
CHanana pa6oTaeT no cBoeMy npflMOMy 
Ha3HaMeHMK)), a saTeM nepexoAMT b pexcuM 

CDaBHeHMfl M CyMMMDOBaHMfl 6MHapHbix 
nocneAOBaTenbHocrreii, c4)opMMpoBaHHbix 
nyTeM AononHMTenbHO^ noporoso^ o6pa6oTKM 
M3MepeHHoro MaccMBa Ha6nioAaeMbix CMmanos 
m noATOTOBneHHofi sapaHee aTanoHHOM 
6MHapHoW nocneAOBaTenbHocTM. no 
pe3ynbTaTaM aToro cpaBHeHMfl onpeAennioTCfl 
KOOpAMHaTbl 30Hb) M3MepeHM^ KoopAMHaTopa M 
nono)KeHMe Bn/IA OTHocMTenbHO 3aAaHHofl 
TOM km npMBeAeHMn. 

CyiAHocTb M3o6peTeHMfl noflCHfleTCJi 
nepTewaMM, Ha KOTopbtx npeAcxaBneHbi: 
4>nr.1 - crpyKTypHaw cxeMa cMcreMbi, 
c})Mr.2 - CTpyioypHafl cxeMa oopTOBO^ 

aneKTpOHHC-BblHMCnMTenbHOM MaLUMHbl, 

o>Mr.3 - cTpyKTypHan cxeMa cfcunbTpa cxaTMn 
CMmanoa, 

o>Mr. 4 - BpeMeHHbie A^arpaMMbJ CMmanoB 
Ha BXOAax m BbixoAe 4>MnbTpa okbtmr CMmanoB, 
43Mr.5 - cxeMa 6noica 4>opMMp08aHMfl nopora, 
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$nr.6 - cxeMa ycTpoficTBa c})HKcai^MM 
MaKCMMyMa, 

0nr.7 - rpacfcHwecKoe M3o6paxeHMe 30Hbi 
oo3opa KoopflHHaTopa b CTapTOBOfl CMCTeiwe 
KoopAHHaT, 

4>nr. 8 - nornKO-BpeMeHHafl A^arpaMMa 
aTanoB 0ymqnoHnpoBaHviR cMCTeMbi 
ynpaB/ieHu^ b pe>KviMe npmeaenm k 
HepaAnoKOHTpacTHOMy o6"beKTy Ha3HaM6HMH, 

4>nr. 9 - yKpynHeHHafl cxeMa anropMTMa, 
peanwayeMoro 6opTOBofi 

aneKTpOHHO-BblHMCnMTenbHOCl MaUMHOM, 

cfenr.10, 11 - npuMepbi 3aBwcnMOCTefl 
noKaaaTe/iefl oijeHOK tohhoctu npn npMBefleHnn 
Bn/IA k o6"beKraM pa3JiMHHoro Ha3HaHeHvm. 

Ha cjsw". 1 CTpyicrypHotf cxeMbi cucTeMbt 
ynpaBneHMfl Bn/IA npuHATbi cneAyjou^ne 

0603HaH9HMfl! 

1 - aHTeHHoe ycrpoMCTBO, 

2 - nepeaaTHMK, 

3 - npneMHMK, 

4 - CMHXpOHM3aTOp, 

5 - ycrpoMCTBO o6pa6oTKM cumanoB, 

6 - oopTOBan aneiapoHHO-BbiMMCJiMTenbHan 
MaujMHa, 

7 - aBTonnnoT, 

8 - ABJIbHOMep, 

9 - nyribT npeAdapTOBO^ noflroTOBKn m 
BBOAa nojieTHoro 3aAaHnn, 

10 - 4>i4/i bTp oKaTMn cMmanoB, 

11 - noporoBoe ycrpoiicTBo, 

12 - ycrpowcTBO <t)MKcai^nn KoopflUHaT, 

13 - nepBbitf nepeioiJOMaTenb, 

14 - BTOpoCi nepeKfiK)HaTenb, 

15 - TpeTMM nepeKJiJOHaie/ib, 

16 - ycrpoficTBO 0MKcaMMM MaKCMMyMa, 

17 - 6jiok 4)opMnpoBaHMfl nopora. 
Cor/iacHO o>ir.1 b cucTeMe ynpaBJieHHH 

Bn/IA k nepBOMy BbixoAy cnHxpoHnsaTopa 4 
(BbixoAy MMny/ibCHo^ nocneAOBaTenbHoc™ c 

MaCTOTOM 30HAHpOBaHM«) nOflKTIK)MeHbl BXOA 

nepeflaTMUKa 2 m luecTOvi bxoa B3BM 6, a ko 
BTopoMy ero BbixoAy (nocneAOBaTexibHOc™ 

CMHXpOHH3HpyiOLHHX MMnyjlbCOB) - BTOpOfi 

(cneTHbifi) bxoa AanbHOMepa 8, nepBbifi bxoa 
KOToporo m BTopoPi bxoa npneMHUKa 3 (no 
cumany OKOHnaHkin 30HAnpyiomero nwiny/ibca) 
noAKnioMeHbi ko BTopoMy BbixoAy nepeAaTHMKa 
2. nepBbJpi (ci/imanbHbifi) bnxoa nepeAaTHMKa 2 

nOAKDK)HeH K aHTGHHe, CkimaJlbHblM BblXOA 

Koropow noAK/iiOMeH k nepBOMy bxoay 
npneviHUKa 3, a MHCJxipMaLjMOHHbiM' bwxoa 
npuBOAa aHTeHHbi noAKnKweH k TpeTbeMy BXOAy 
ycrpowcTBa 12 0MKcai^MM KoopAMHaT. 

TpeTuvi (reTepoAMHHbivi) bwxoa nepeAaTnuxa 
2 coeAHHeH c TpeTbMM (reTepoAUHHbiM) bxoaom 
npneMHuica, a ero MeTBepTbifl (KOAOBbifl) buxoa 
noAKniOHeH k nepBOMy BXOAy nepsoro 
nepexnioMaTenfl 13. BbixoA BHAeocurHana 
(nepsbifi) npneMHMKa 3 noAKniOMeH k nepBOMy 
BXOAy BTOporo nepeKmoMaTejin 14, a ero btopom 
BbixoA, Ha kotopom <£opMnpyeTCH ycpeAHeHHoe 
3Ha^eHne MHTeHCMBHOCTM ujyMa (bwxoa WAPY), 
M TpeTHfl BblXOA, Ha kotodom <J)opMwpyeTcn 
ycpeAHeHHoe 3HaneHne nHTeHCMBHOCTM 
OTpaxeHHbix CMmanoB (buxoa APY), 

COeAHHeHbJ CO BTOpblM H Tp8TbHM 

{curHanbHbiMH) BXOAawin GrtOKa 17 
4)opMMpoBaHkifl nopora, buxoa KOToporo 
coeAuneH co btophm (yposHeBbiM) bxoaom 
noporoBoro ycrpoMCTBa 11. 

Buxoa noporoBoro ycTpoftcTBa 1 1 coeAMHeH 

C nepBbIM BXOAOM yCTDO^CTBa 12 C|)HKCaL^HH 
KOOpAHHaT, BTODOl* BXOA KOTODOrO nOAWIJOMeH K 

BbtxoAy AanbHOMepa 8, a nepabifl m btodo& 
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BbJXOAbJ. Ha KOTOpblX 4>OpMHpyK)TCfl SHaMeHUfl 

se/iMHUH AncTaH4MM m ymoBoro nonoxeHMJ? 
OTpa>KeHHbix curHanoB, noAxniOHeHbi 

COOTBeTCTBeHHO K MeTBepTOMy M nflTOMy BXOAaM 

B3BM 6, nepBbii^ bwxoa m btodo^ bxoa kotodo^ 
coeAHHeHbi c asTonnnoTOM 7, a nepBbifi bxoa 
HBJineTCfl bxoaom Ann noAKnKweHUji k nynbTy 9 
npeACTaproBOrt noATOTOBKw m bboas noneTHoro 
3aAaHna. 

K nepBOMy n BTopoMy BbixoAaM TpeTbero 
nepexnioMaTenn 1 5 noAKnioMeHW 
COOTBeTCTBeHHO cumanbHbifl (nepBbiM) bxoa 
noporoBoro ycTpoficTBa 11 m bxoa ycTpoi^cTBa 
16 cfcHKcauwM MaKCMMyMa. CumaribHbiM 
(nepBbiR) bxoa TpeTbero nepeioiJOMaTenq 15 
noAKntoneH k BbixoAy 4)njibTpa 10 amim 
cumanoB, nepBbifi m btopo^ BXOAbi KOToporo 
coeAHHeHbi c BbixoAaMU nepBoro n BToporo 
nepexnioMaTeneft 13 m 14, COOTBeTCTBeHHO. 
YnpaanflioLAMe BXOAbi nepBoro n BTOporo 
nepeKnioHaTeneti 13, 14 noAKnioHeHbi ko 
BTopoMy BbixoAy B3BM 6, ujecTO^ BbixoA 
KOTopoCi coeAHHeH co btopum (ynpaBiiHioiAUM) 
bxoaom TpeTbero nepeKmo^aTenn 1 5, a nflTbifi m 

CeAbMOtf BblXOAbl COeAHH6Hbl COOTBeTCTBeHHO c 

ynpaBJifltoiAHM bxoaom npM3HaKa pe>KMMa 
(nepBbiM) m ynpaBn^KDLi^kiM bxoaom 3aAaHM^ 
MaouTa6a (HeTBepTbiM) 6noKa 4 ^opMHpoeaHun 
nopora. 

TpeTkitf bxoa B3BM 6 coeA^HeH c buxoaom 
ycTpo^CTBa 16 4>MKcai4nn MaKCHMyMa, na 
kotopom o>opMMpyeTcn cuman, 
xapaKTepn3yiomMfi MecTononoxeHne 6nHapHoro 
MaccuBa n3MepeHMM Ha STanoHHoB KapTe, a 
TperuM m HeTBepTbi^ BbixoAbi B3BM 6, c 
kotopwx nepeAaioTCfl nocneAOBaTenbHocTb 
6nHapHoro MaccuBa n3MepeHkivi n 
nocneAOBaTenbHocTb STanoHHoro 6nHapHoro 
MaccuBa, noAK/itOMeHbi ko BTopbiM cumanbHbJM 
BXOAaM COOTBeTCTBeHHO nepBoro n BToporo 
nepewifOMaTenew 13 n 14. 

AHTeHHoe ycTpotfcTBO 1, nepeAaTMMK 2, 
npneMHMK, CMHxpoHM3aTop 4, AanbHOMep 8 m 
ycTpoficTBO 5 o6pacoTKn cumanoB o6pa3y»OT 

paAHOriOKaLJMOHHblfi KOOpAHHaTOp CMCTeMbl 

ynpaaneHM^ Bn/IA. 

AHTeHHoe ycTDOMCTBO 1 flB/ifleTCfl ronoBHoK 
nacTbio KoopAHHaTopa H COAep>KMT OAHO- UT1M 
AByx3epKa/ibHyio aHTeHHy caHTMMeTpoBoro 
Anana30Ha c cuMMeTpuHHOM y3KOM (HacKoribKO 
no3BonflK)T kohct py kt n bh u e pa3Mepw Bn/IA) 
AHarpaMMow HanpaB/ieHHOCTM. AHTeHHa 
3aKpenneHa b KapAaHOBOM noABece, 
CHa6>KeHHOM AByMn cneAnu^MMki npMBOAaMM, 
KOTopbie MoryT noBOpannBaTb ee BOKpyr 

ropM30HTa/lbHO« H BepTHKa/lbHOft OCM, 

o6ecneMMBan cKaHnpoBaHne A^arpaMMbi 
HanpaaneHHocTn b BepTkiKaxibHO^ m 
ropM30HTanbHofl nnocKOCTflx. RarwrnA yrna 
noBOpOTa aHTeHHbi BOKpyr BepTMKa/ibHoR m 
ropn30HTanbHo^ ocefi, BwnonHeHHbie, 
nanpMMep, b BHAe noTeHL^MOMeTpOB hjim 

I^MC})pOBblX OnTMKO-3JieKTpOHHblX 

npeo6pa30BaTene« yron-KOA, Bbipa6aTbiBaK)T 
nHcfKDpMaunoHHbje cumanbi yrnoBoro 
nonoKeHkm aHTeHHbi OTHOCMTenbHO Kopnyca 
neTaTeiibHoro annapaTa b TeKyu^nM MOMeHT 
speMeHu: y a - yron noBopora b ropn30HTaribHofl 
ruiocKoc™ n u 0 - yron noBopoTa b BepTMKanbHo^ 
nnocKOCTtd. YnpaB/ieHne aHTeHHO^ b ooeux 
nnocKOCTflx nAeHTMMHO, nooTOMy, Ann npocTOTbi 
M3/iO)KeHMn, b Aa/ibHeKujeM paccMaTpuBaeTcn 
TonbKO noBopoT b ropn30HTaxibHo^ nnocKOCTn. 
noApo6HO nocTpoeHne CMCTeMbi ynpasneHun 
aHTeHHofl paAMonoKai^noHHoro KoopA^naTopa 
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M3noweHO, HanpMMep, b [7, dp. 23-33]. fln« 
o63opa npocrpaHCTBa nepeA 6n/lA Ha bxoa 
cneA&iMMx npuBOAOB aHTeHHu noAaeTCH 
nMnoo6"pa3HUfi ynpaanfliOLUMfl cm man 
nepnoAHMecKoro cKaHMpoBaHMn aHTeHHbi b 
cooTBeTCTByrou^eK nnocKocTM. 3tot cuman 
Mo>KeT 4xDpMnpOB3TbCfl HenocpeACTBeHHO 
BHyTpn aHTeHHoro ycrrpoflcTBa npM noMomn 
MHTerpMpyiounero onepaijMOHHoro ycunnienfl b 
aHanoroBOM bmas, peBepcuBHoro cneTMMKa 
CMHXpOkiMnyribcoB b limc^dobom bmas mjim b 
copTOBOM 3BM. 

nepeAaTHMK 2 BunonHen b bma© 
yckinnTeribHoW uenoHKM Ha nawine 6erymefl 
BOJiHbi (J1BB), Ha BXOAe kotodoH Hecymaa 
nacTOTa B036yAHTenn MOAynnpyeTCH no 4>a3e 
nceBAOcnyHafiHOtf p.- nocneAOBaTenbHocrbio, 
cfeopMupyeMofl reHepaTopoM KOAa m cfca30BUM 
MaHnnyjiPTopoM (FlKosneB B.B.. OeflopoB P.O. 
CTOxacTMMecKne BM, n., MaiUMHocrpoeHHe, crp. 
147-153, 1974 r.). MacTOTa noBTopeHUR m 
AnHTeribHocTb soHAMpyiomMx MMny/ibcoB 
nepeAamnKy 3aAaeTca CMHxpoHH3aTopoM 4. 
MMnyxibc, cooTBeTCTByioLMnW MOMeHTy 
OKOHHaHUfl 30HAwpyK)inero MMnynbca, 
4>opMnpyeTCfl Ha ynpaBnaiomeM BbixoAe 
ycunnTerifl moiuhoctm, KOToputt cny>KMT BTopbiM 
buxoaom nepeAaTHUKa, a cMmanbHufi buxoa 
ycunnTerifl moiahoctm o6pa3yeT nepsuB buxoa 
nepeAaTHMKa. Bwxoa reTepoAMHHOM nacroTu 
B036yAHTerm o6pa3yeT TpeTMft bwxoa 
nepeAaTHMKa, a buxoa reHepaTopa KOAa, Ha 
kotopom qbopMMpyeTCfl KOAOBa^ 
nooneAOBaienbHocTb n3weHeHHH 4)a3U 
HecyiAeCi nacroTU Ka>KAoro M3nyMaeMoro 
cumana - u 1( o6pa3yeT neTBepTbifi buxoa 
nepeAaTHHxa. npuwiep peann3ai4Mii 
nepeAaTHMKa c cfca30MaHMnynMpoBaHHUM 
cMmaxioM m bxoawi^mx b Hero 6/iokob M3BecTeH, 
HanpMMep, M3 [10]. 

llpMeMHMK 3 BbinoriHeH b BMAe 
nocneAOBaTeribHo coeAMHeHHux ycMnMTena 
BbicoKOfi nacTOTbi, CMecMTeriH, BTopofl bxoa 
KOToporo o6pa3yeT reTepoAMHHbifl (TpeTMtf) 
bxoa npMeMHMKa, ycMnMTena npoMe>KyTOHHofi 
nacTOTbi (ynH) m BMAeoycM/iMTerifl. BapMaHTbi 
nocTpoeHMfl npMeMHMKa PJIC c 
4>a30MaHMny/iMpoBaHHbiM CMmanoM M3no>KeHU 

B [8-10]. BaWHbIM 06CTOflTeilbCTBOM ABTIfieTCn 

o6&3aTeribHoe Ha/iMHMe b npneiviHMKe 
asTOMaTunecKOM peryjiMpoBKM ypoBHH ujyMOB 
(UJAPy) m aBTOMaTMnecKO^ perynMpoBKM 
ycuneHMfl (APY). nepBbifl buxoa npMeMHMKa 3 - 

OCHOBHOfl BblXOA BMAeOyCMJIMTe/1 , Ha KOTODOM 

4>opMMpyeTCfl nocneAOBaTenbHocTb 

u 2 CMmanoB, OTpaxeHHbix ot HacnioAaeMux 

06"beKTOB, BTOpOM BblXOA - BblXOA CXeMbl UJAPY, 

Ha kotodom QbopMMpyeTca aHanoroBufl 

(B03MO)KeH BapMaHT AMCKpeTHO^ CXeMbl M 

i^MqbpoBoro BbixoAa) cm man a^, BenMHMHa 
KOToporo nponopi^MOHanbHa ycpeAHeH HOMy 

3HaseHMK) (yDOBHK)) MHTeHCMBHOCTM ujyMa 

oTpawceHHbix cMrHanoB, TpeTMfi buxoa - buxoa 
cxeMU APY, Ha kotodom qbopMMpyeTca 
CMman a c , nponopijMOHanbHUM" ycpeAHeH HOMy 
SHaneHMio mht6hcmbhoctm OTpaxeHHux 
CMmajiOB. 

BopTOBan 3BM 6 npeACTaanfleT coooR 
yHMBepcanbHyio 3BM, KOTopan c pa3Ae/ieHMeM 
bo BpeMeHM BocnpMHMMaeT MHqbopMaijMio no 
ujecTM BXOAaM m BupaoaTUBaeT Ha 
cooTseTCTByioiAMx BuxoAax c nepsoro no 
ceAtMofl MHqbopMai^MOHHue mtim ynpaB/ifliomMe 
CMmajiu. npMMepu UBM npMBeAeHU b [11, 12]. 
B nacTHOCTM, MOKeT Mcnonb30BaTbC« Micro PC 
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<t)MpMbi " Octagon". 

CTpyioypHan cxeMa oAHoro M3 bo3mo>khux 
BapMaHTOB nocTpoeHMfl B3BM 6 npMBeAeHa Ha 
0Mr.2 [12. CTp. 133]. 3Ta CTpyKTypa 
nocTDoeHa c Mcnorib30BaHMeM Tpex 
MHTepcf)eftcHux MarvicTpanei^ 18, 19, 20 
MHqbopMai^MOHHoro o6MeHa, Ka^qaw M3 kotopux 
nepe3 cooTBeTCTByiomMft KOHTponnep 21, 22, 23 
np^Moro AocTyna k naMATM cB^3ana c 
CMcreMHofl MHTepq^e^cHOft MarMCTpanbK) 24 
naM«TM m BHyTpeHHeM MHTepqbe^CHOM 
MarncTpa/ibK) 25 npoLjeccopa. npoi^eccop 26 
HenocpeACTBeHHO coeAMHeH c ooeMMM 
MarncTpan^MM 24, 25, a 6jiok 27 naMATM (fl3y) 
- TonbKO c MarviCTpanbK) 24. K nepBOfl 
MHTepcpeMCHOM MarnCTpa/iM 18 

MHqbopMauMOHHoro o6MeHa noAKfiiOHeHU tpm 
aAanTepa 28, 29, 30 BHeoiHMX ycTpoi^cTB, nepe3 
KOTopue ocyu^ecTB/i«eTCfl cBfi3b c ny/ibTOM 9 
npeACTapTOBO^ noAroTOBKM (aAanTep 29) m c 
aBTonMJioTOM 7 (aAanTepu 28 m 30). Ko BTOpofi 
MHTepqbev^CHO^ MamcTpanM 19 noAK/iioHeHu 
aAanTepu 31, 32, 33 BHeiiJHMX ycTpoMCTB, 
npMHMMaioLi^Me cooTBeTCTByiou^Me CMrHanu 
paAMonoKaL^MOHHoro koopam Ha to pa , KOTopue 
nocTynaioT Ha TpeTM^, neTBepTui^ m n«Tu^ 
bxoau B3BM 6, a nepe3 rpynny aAanTepoB 
34,..., 40, BHeniHMX ycTpoMCTB, noAKmoneHHUX k 
TpeTbe^ MH^opMai^MOHHO^ MarMCTpaiiM 20 m 
o6pa3yioiAMx BbixoAu 53BM co BToporo no 
ceAbMoi^, ocyLuecTBfifleTCfl nepeAana 
cooTBeTCTByioiAMX ynpaarintoLi^MX m 
MHqbopMaqMOHHux CMmanoB b ycTpo^CTBO 5 
o6pa6oTKM CMmanoB paAMonoKai^MOHHoro 
KOopAMHaTopa. 

npoqeccop 26 ynpaBJiaeT noAroTOBKO^ 
nporpaMM m pa3MemeHMeM mx b 6noKe 27 
naM«TM, MHMLjMMpyeT b onpeAeneHHue MOMeHTbi 
BpeMeHM nepe3 cbokd BHyTpeHHioio 
MHTepc{)e^cHyio MarMCTpanb 25 m 
cooTBeTCTByiomyK) MarMCTpanb 18 (19, 20) 
MHcfcopMaLiMOHHoro oSMeHa pacoTy c Hy>KHUM 

BHeiUHMM yCTpoi^CTBOM, yKaSUBafl npM 3TOM 

nepes KOHTponnep 21 (22, 23) npaMoro AOCTyna 
k naMATM MecTO b 6noKe 27 naMHTM, rAe 
xpaHMTcn h eo6x oam m a a nporpaMMa. no 
3aBepiueHMM nporpaMMu o6paTHaa cB»3b c 
KaHanaMM ocyu^ecTanneTca c noMou^bK) 
nporpaMMHoro npepuBaHMn Taicxe nepe3 
BHyTpeHHioK) MHTep^eMCHyio Marwcrpanb 25. 

l/lcnonb30BaHMe npMBeAeHHOM CTpyicrypu 
oSecneHMBaeT yBenMHeHMe BUHMcnMTenbHoW 
moiahoctm 63BM 3a chot Toro, hto npoueccop 
26 ne ynacTByeT b onepai^Mnx BBOAa-BUBOAa, a 
TonbKO MHMUMMpyeT pa6oTy KaHanoB m 
KOHTponMpyeT norviKo-BpeMeHHyio AMarpaMMy 
pa6oTU B3BM. 

Bo3MO)khu m Apyrwe BapMaHTU nocTpoeHMj? 
oopTOBoft BbNMcnMTenbHoA ManiMHU m CBR3M ee 

C BHeLUHMMM yCTDOMCTBaMM. LUMDOKO 

pacnpocTpaHeHa, HanpMMep, 3BM c 
MarMCTpanbHUM MHTepcjseMcoM (rod 
26765.52-67). OAHara, TMn CBfl3M L4BM c 
BHeujHMMM y ct po R cTBa m m npMHMnnnanbHoro 
3HaneHMn Anfl cyi^ecTBa M3o6peTeHMfl He 
MMeeT. 

ABTonMnoT 7 unM 6opTOBa« HaBMrai^MOHHaf? 
cMCTeMa npeACTaBn^eT cooofl cMCTeMy 
rM pocKon mh ecKMx npMbopoB (b npocTeMLueM 
cnynae nyipoa3MMyT, rMporopM30HT m TpM 
rMDOMHTerpaTopa), M3Mep«K)iAMx npoMAeHHUM 
nyTb b CTapTOBOM cmctcmo KOOpAMHaT: X - 
HanpasneHHe noneTa, 3aAaHHoe b tomk© crapTa, 
Y - eucoTa noneTa, Z - coKOBoe OTKnoHeHMe ot 
BepTMKanbHOM nnocKOCTM, coBnaAaioinefl c 
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HanpaoneHneM noneTa, 3aAaHHbiM b TOHKe 
cTapTa, win, wHane, nnocKOCTM cTpenb6bi. flpw 

0TKX10H9HMM M3MepseMblX aBTOflHJIOTOM TeKyLLJHX 
KOOpAMHaT Y t H Z| npM X t OT 3HaMeHHfl, 

3aflaHHbix nojieTHbiM 3a^aHneM t aBTonwnoT 

aBTOHOMHO win npw nOMOU^M oopTOBOfl 3BM 
BbiAaeT ynpaBTiniOLUkie cumanbi Ha pyneBbie 
opraHbi, npn noMomn KOTOpbix npMBOAHTca b 

COOTBeTCTBMe 60KOBOe OTKHOHeHMe OT 

nnocKocTn cTpenb6bi Z t =Z n m BbicoTa noneTa 
Y t = Y n . CBeAeHMfl, Heo6xoAHMbie Ana 
peann3ai^MM aBTonnnoTa, npuBeAeHw, 
Hanpuwiep, b [13]. 

U3BecTHO TaiOKe, mto Ana ynpaBneHHH Bfl/IA 
no Bbicore Macro Mcnor!b3yeTG« eycoTowep. 
noKa3aHHA KOToporo b BepTHKanbHoft* nnocKOCTw 
MoryT OKaaaTbCfl TOMHee, neM y 
rvipouHTerpaTopa, oah3ko Ana cyu^ecTBa 
npeAnaraeMoro M3o6peTeHHfl sto He niweeT 
3HaMeHna. no 3to& npMHHHe Aa/ibHe^ujee 
onucaHne orpaHUMMBaeTcn TonbKO 
paccMOTpeHneM ynpaBneHnw oecnwnoTHbiM 
neTaTe^bHWM annaparow b ropn30HTanbHOfi 
nnocKOCTM. 

fln« 3aAaHnn nporpaMMbi ABVDKeHHfl BnJlA b 
dokoboB rmocKOCTn nacTO ncnonb3yK>T 
ydaHOBKy Hyna rvipocKonnMecKnx npubopos b 
asuMyTanbHOfl nnocKOCTM, cosnaAaiomyio c 
HanpaB/ieHkieM na ijenb - t (nnocKOCTb 
CTpexib6bi). B 3TOM cnynae aBTonunoT 
OTpa6aTbiBaeT B03MymeHMR, cboah 
paccornacoBaHMe ^Z (oTKnoHeHne or 
nnocKOCTH CTpenb6bi) k Hynio. riyTb, 
npoxoAMMbift BIIJIA no och X, b otom cnynae 
cooTBeTCTByeT TeKymetf AHCTaHijuH Dt ot MecTa 
CTapTa ao BnjlA. KoHeHHaa tohk3 noneTa 
3aflaeTCfl AHCTaHUMefi Dk. 

flanbHoiwiep 8 b paccMaTpHsaeMofi cucTeivie 
npeACTaanneT cooom cnerMHK 
cnHxpoMMnynbcoB, nocTynafoi^nx co BToporo 
BbixoAa CMHxpoHM3aTopa 4. 06HyneHue n 
sanycK CMeT^MKa nponcxoAUT no cumany co 
BToporo BbixoAa nepeAaTHwca 2, nocrynatomeMy 
Ha nepBbiw bxoa AanbHOMepa 8. Bwxoa 
cneTHMKa HBnfleTCfl BbixoAOM AanbHOMepa 8. 
BbixoAHOi* cuman AanbHOMepa b 
nocneAOBaTenbHOM urn* napannenbHOM KOAe 
HeceT nHcf)opMaL\nKD o BpeMeHM t 3 , KOTopoe 
npowno nocne oKOHMaHun MMnynbca M3nyneHviR 
kl3MepneMao AHCKpeTHocTb nnn i\ena M/iaAUJero 
pasp^Aa cneTMMKa cocTaanafOT, HanpuMep, 0,1 

MKC, HTO COOTBeTCTByeT AMCTaHlJHH 1 5 m. Hucno 

pa3p«AOB CMerMUKa cooTBercTByeT 

MaKCHManbHOfl AUCTaHl^HM B03MOKHOrO 

Ha6nK)AeHHfl ofrbeKTa-ijenvi una nepnoAy 
noBTopeHHfl 30HAMpyK)i4nx MMnynbcoB 
nepeAaTHMKa 2. B aHanoroBOM ucnonneHUH 
AanbHOMep 8 BbinonHaeTCfl Ha MHTerpnpyiomeM 
onepauMOHHOM ycwiHTene, c^opMnpyjou^eM 
nnnoo6pa3Hoe Hanpn^eHne c nepnoAOM 
cneAOBaHkifl 30HAupyK>mnx HMnynbcos. B 3TOM 
cnynae BenuMMHa BbixoAHoro cum ana 
AanbHOMepa 8 nponop^OHaxibHa BpeMeHu, 
MCTeKiueMy c MOMeHTa oxoHHaHUfl 
30HAnpyioiMero MMnynbca. 

nynbT 9 npeACTapTOBofl noATOTOBKvi m bboa3 
noneTHoro 3aAaH^n npeAHaaHaMeH Ann 
nposepKM ncnpaBHocTM eoex 6opTOBbix cucTeM 
Bn/IA ki BBOAa b 63BM 6 noneTHoro saAaHnn. 
PlepeA sanycKOM BfUlA see oopTOSbie npuicopbi 
nojiynaioT anexTponnTaHne ot BHeujHero 
ncTOMHUKa h no pesynbTaTaw TecrroBOM 
npoBepKM BbiAaioT o6paTHwe cumajiw 

fOTOBHOCTH (M/1M HeMCnpaBHCCTH), no KOTOpbIM 
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onepaTop npuHMMaeT peiueHkie o bo3mo>khoctm 
3anycKa Bn/IA. (locne nposepKU ncnpasHOCTn 
Bcex 6opTOBbix cucTeM h arperaTOB b naM^Tb 
bopTOBofl 3BM 6 TpaHcnupyeTCfl noneTHoe 
3aAaHkie b bha© nporpaMMbi TpaetaopMvi 
noneTa. npn gtom b Ta6nnHH0K, aHannTHMecraft 
unu CMeiiiaHHOvi 0opMe bboamtcp 
n/iaHktpyeMbi^ MapiupyT, 3aAaBaeMbi^ b bma© 
3aBHCMMOCTe^ KOOpAnnaT Y(X) n Z(X), rAe X - 
npoAonbnaa xoopAMHaTa b nnocKOCTu 
cTpenb6bi, Y - BbicoTa noneTa n Z - 6oKOBoe 
OTtcnoHeHne ot nnocKOCTM cTpenb6bi. ripn 
noMomH nynbTa 9 BbicTaanfleTcn HananbHoe 
nonoweHne rnponpn6opoB aBTonnnoTa, 
cooTBeTCTByjoiAee Bw6paHHort nnocKOCTH 
GTperibObi. Kdomq stoio, npvi noMOUjtf nynbTa 9 

BBOA^TCfl B OOpTOByK) 3BM OCHOBHbie 

napaMeTpbt nomKO- BpeMeHHOfl A^arpaMMbi n 
pe)KMMOB pa6oTbi 6opTOBOM annapaTypbi. 

AnnapaTypa npeACTapTOBOi^ npoBepKM n 
opueHTai^nn rupocKonnHecKnx npMCOpOB 
n3BecTHa, HanpuMep, H3 [14-17]. Co6cTBeHHo 
ny/ibT npeACTaanfleT co6ovi TepMMHan 
onepaTopa, KOTopwC^ coAep>KMT xnaBnaTypy, 
mohhtop n i^eHTpanbHbiti npn6op ynpaaneHvi« m 
cb«3M, BKniOHawiAMW 3BM, fl3Y. 03Y m 
aAanTepbi, opraHM30BaHHbie b ceTb 
nocpeACTBOM MHTepcf)eMCHbix MarHCTpanefi. 
(IpuMepoM oaho« M3 B03MOKHbi^ peann3aunn 
nyribTa 9 MO)KeT cny)KMTb cxeMa nynbTa 
onepaTopa KOpa6enbHOM 6oeB0M 

MHcfropMauwoHHoynpaBrmfOLLjeM cucieMbi [18]. 

OwibTp 10 oKaTMfl cMrHanoB, cTpytoypHafl 
cxeMa KOToporo npuBeAeHa Ha 0nr. 3, 
coAep>«<MT 3anoMiiHa»omntf perncTp 41 m 

CABMrOBbl^ perMCTp 42, BbKOAbl KOTOpblX 

nopa3pyiAHO noAKnKweHbi ko bxoabm 
MHoropa3pflAHoro 3/ieMeHTa 43 MCKnfOMeHUfl 
1/IJ1M, BbixoA KOToporo o6pasyeT BbixoA c|3nnbTpa 
10 OKaTMfl CMmanoB. BxoAbi perncTpoB 41 h 42 
o6pasyioT nepBbiw m BTopow BxoAbi 4)MJibTpa 10. 

Sniopbi, noflCHaHDLAne paoory tpmbrpa 
cxaTHfl, npuBeAeHbi Ha 0nr.4, rAe o6o3HaHeHo: 
ui - KOAOBaa nocneAoaaTenbHocTb n3MeHeHMB 
cf3a3bi Hecyi^e^ nacTOTbi MsnynaeMoro curHana 
Ha nepaoM BXOAe 4)nnbTpa 10, U2 - 
nocneAOBareribHOCTb OTpaxeHHbix curHanos c 
BMAeoBbixoAa npneMHuxa Ha btopom bxoa© 
4)nnbTpa 10, U3 - BbixoAHOM cm man 0nnbTpa 10. 

noporoBoe ycTpot^CTBo 11 BbinonHeHo, 
HanpuMep, b BMAe KOMnapaTopa - ycnnviTenfl 
nocTOAHHoro TOKa c AMct)0epeHi4ManbHbiM 
bxoaom be3 BHeoiHei^ o6paTHovi cb«3m. Ha era 
BTopoft bxoa noAaeTcn ypoBHeBbiB cuman c 
BbixoAa 6noxa 17 0opMnpoBaHH8 nopora, 
KOTOpblX onpeAenweT ypoBeHb nopora 
cpa6aTbiBaHHfl KOMnapaTopa, a Ha nepBbi^ bxoa 
- cuman u 3 c BbixoAa 4>nnbTpa OKaTMfl. Ecnn 
BennMUHa cwmana U3 Ha BbixoAe fyunbTpa 
OKaTMfl conbLue noporoBoro 3HaMeHMfl U n0Pi to 
Ha BbixoAe noporoBoro ycTpo^cTBa 1 1 noflBMTca 

HOpMMDOBaHHbif) CHIXan nOCTOflHHO^ 

aMnnnTyAbi AnnTenbHOCTbio ax. 

YCTDO^CTBO 12 4>MKCai4MH KOOPAHHaT 

npeACTaBn^eT cobofl cxeMy coBnaAeHMJ! 
cumana 3aAep>KKn BpeMeHM t 3 , nocTynatoiuero 
c BwxoAa AanbHOMepa, m cumanoB yrnoBoro 
nonoKenkifl aHTeHHbi nocTynaiomux c 

AaTMMKOB yrna noBopoTa aHTeHHbi 1 , c 
ynpaanflioiUHM cumanoM - MMnynbOOM c BbixoAa 
noporoBoro ycTpoficTBa 11. Flpn Hannnnn 
ynpaanfljomero MMnynbca nponcxoAMT 3anncb 
eenMMMH Ha cooTBeTCTBywinne BuxoAHbie 
perMCTpw AUCTaHi^MM ao 06-beKTa-Ljenn Di\ = 
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c« X3 /2 (c - CKopocTb pacnpocTpaHeHMH 
sneicrpoMamMTHoro M3nyMeHMfl) m 
yrna \y 0 (aHanorvwno, npn hcooxoammoctm yma 
Og). npM aHanoroaoM ncnonHSHHn CMcreMbi 
cxeMa coBna^eHUR mojkot 6biTb BbinojiHeHa Ha 

HMK-AeTeKTOpaX, a B AMCKDeTHO-lJMCfepOBOM 

BapnaHTe - b BUfle TpnrrepHbix pervicrpOB. 

Mucno nuK-AeTeiaopoB una BbixoAHbix 
pemcTpoB b ycTpo^CTBe 12 cfMKcatjMM 
KoopAHHaT onpeAenneTCR MaKcuManbHO 
B03MO)KHbiM (AonycTMMbiM Ana AaHHoro BriTIA) 
HMcnoM OAHOBpeMeHHO Ha6/iK)AaeMbix 
o6-beiaoB-i;ene^, cpeflu KOTopbix no 
onpeAeneHHbJM npM3HaKaM (HanpMMep, no mx 
B3anMHOMy pacnonojKeHHio) onpeAenaeTcn 
o6*beKT HaaHaMeHUfl, Ha KOTopbiPi HaBOAMTCR 
BIUTA. ftnn Bn/IA, npuBOflMMbJX k 

paAHOKOHTpaCTHbIM T0HK3M OO^beKTaM, 

waKcuMaribHoe hmc/io bosmokhnx 

Ha6niOAaeMbix ooteKTOB paBHO, HanpuMep, 20. 
3tmm orpaHMMeHo mucjio bwxoahux pemcTpoB 
AncTaHL^MM D n yrna y a naoniOAeHMfl 
(BH3MpoBaHMfl) 06-beKTa. 

flepeKniOMaTejiM 13, 14 m 15 npeACTaarmioT 
co6otf o6biMHbie AByxno3nunoHHbie pene 
(KOHTaicTHbie sjieKTpoMexaHMMecxne mu 
oecKOHTaxTHbie aneiapoHHbie). YnpaBnaiOLUMe 
sxoAbi nepeicnioHarene^ 13 m 14 noAKnioMeHbi 
ko BTopoMy BbixoAy B3BM 6, a ynpaanflioinMM' 
bxoa nepeicnioHaTe^H 15 - k ee wecTOMy 

BblXOfly. C 3TMX BblXOAOB BblAaiOTCfl KOMaHAbl 

Ha nepeKniweHne b pe>KMM npuBeAeHMw BI1J1A k 
HeKOHTpacTHOMy o6-beiay nocne 

paAnonoKauMOHHoro o63opa. 

HopMa/ibHo-3aMKHyTbie KOHTaKTbi 
nepexnK)HaTenfl 13 KOMMyTupyioT cMman 
KOflOBOM nocneflOBaTenbHocTn h3M@hghmr <J)a3bi 
30HAnpytomero cwmana c nepeAaTHUKa 2 Ha 
bxoa sanoMUHafomero perocrpa 41 (nepBbifl 
bxoa cfDMJibTpa 10 chotmh curHanoB), a 
HopManbHO-pa30MKHyTbie KOHTaKTbi 3Toro Kniona 
KOMMyTupyjoT Ha ero bxoa nocneAOBaTenbHocrb 
6nHapHoro MaccMBa M3MepeHMfl c TpeTbero 
BbixoAa B3BM 6. 

HopMajibHO-3aMKHyTbie KOHTaKTbi Knfona 14 
KOMMyTupyioT BbixoA BMAeocMmana npneMHUKa 
3 Ha bxoa CABuroBoro pemcrpa 42 (BTopofl 
bxoa cfwnbTpa 10 QKaTMH cMmanoB), a 

HOpMailbHO-pa30MKHyTbie KOHTaKTbi STOrO KJ1K)Ma 

KOMMyTMpyjoT Ha bxoa CABuroBoro perviCTpa 42 
KOAOByK) nocneAOBaTejibHOCTb STaxiOHHoro 
6nHapHoro wiaccMBa c neTBepToro BbixoAa 
B3BM 6. 

HopMa/1bHO-3aMKHyTb!e KOHTaKTbi 

nepeicnioHaTerm 15 KOMMyTMpyiOT BbixoAHOfi 
cuman cpn/ibTpa 10 OKaTun cumanoB Ha bxoa 
noporoBoro ycTpoflcTBa 11, a 
HopManbHo-pa30MKHyTbie - Ha bxoa ycrpoflcTBa 
16 c})HKcai4MH MaKCHMyMa. 

Bjiok 17 4>opMnpoBaHUfl nopora Bbino/iHeH 
no cxeMe, npwBefleHHoPi Ha cpnr.5, rp,e 
o6o3HaMeHbi: 

44 - AByxno3ni^noHHoe pene, 45 - 
MacujTa6npyK5iAMft ycMnMTenb, 46 
Tpexno3MU,woHHoe nonHpn30BaHHoe pene, 
Rj Rs - pe3MCTopbi. 

flByxno3vmnoHHoe pene 44 npeAHa3HaM6Ho 
Ana nepeicniOHeHMfl Ha bxoa MacoJTa6npyK)inero 
ycunnTenji 45 cumana cpeAHero 3HaMeHMH 
MHTeHcuBHocTM wyMa co BToporo BxoAa 
6noxa 17 cpopMMpoBaHMR nopora nnn (npn 
HannMUM Ha ynpaanajomeM bxoa© cumana 
npnaHaKa peKHMa) ycpeAHeHHoro 3HaHeHna 
MHTeHCMBHocTM cMmana a c c TpeTbero axoAa 
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onoKa 17. 

Tpexno3nunoHHoe nonppn30BaHHoe pene 46 
npeAHa3HaHeHo Ann nepeKniOMeHnw pesncTopoB 
b i^envi o6paTHOM cba3m ycnnnTen« 45. 

Ko3<}x4)MUMeHT nepeAanu cpeAHero 
3HaMeHnn mywia co BToporo BxoAa 6noica 1 7 
Ha ero BbixoA onpeAenaeTCfl OTHOweHneM 
(R 5+R 6 )/(Ri+R3), a cpeAHero 3HaneHM« 
cumana a« c TpeTbero BxoAa 6noKa 1 7 Ha ero 
bwxoa npn OTcyTCTBMM ynpasnflioiAero cwmana 

Ha HeTBepTOM BXOAe, COOTBeTCTBeHHO, 
OTHOLUeHMeM (R5+R6)/(R2 +R 3)- n P M HanHHUM 

nono>KHTenbHoro ynpasn«»oLi^ero cumana Ha 
nonnpn30BaHHOM pene 46 KoacJxtumueHT 
nepeAanw e.noica 17 ct>opMMpoBaHnyi nopora 
B03pacraeT n cooTBeTCTByeT OTHoujeHMio 
(R5+R6 + R7)/(Ri + R3). a npw OTpni^aTenbHOM 
ynpaBnniOLi^eM cMmane Ha K03cfx})Mi^neHT 
nepeAann yMeHbuuaeTC« n paBeH OTHomeHMio 
R7/(R-i+R3). Pe3MCTOp Rg Heo6xoAHM win 
npeAOTBpai^eHHj? neperpysKM ycunnTenfl 45 b 
MOMeHTbi paGMbiKaHMA K0HT3KT0B pene 46. 

BenuMMHa cwmana Ha BbixoAe 6noKa 17 
4)opMnpoBaHHfl nopora onpeAenaeT BennnnHy 
nopora U^p noporoBoro ycrpoMCTBa 1 1 . 

YCTpOftCTBO 1 6 cf)MKcai;MH MaKCMMyMa MO)KeT 
6biTb peann30BaHO b aHanoroBOM vinn 

I^MC^POBOM BMAe. 

ripuMep ero peanHsaijuw b aHanoroBOM 
BMAe npuBeAeH Ha cfwr.6, rAe o6o3HaMeHbi: 47 - 
onepauHOHHbifi ycunnTenb, 48 
AMc^4)epeHL^nanbHbi^ ycvmnTenb, Rg,... r R14 - 
pesncTopbi, ahoa, Ci, C2 - KOHAeHcaTopw. 

YCTDOflCTBO 1 6 4)MKCaUHM MaKCMMyMa coAepJKMT 

nocneAOBaTenbHo coeAMHeHHbie nMK-AeTexrop 
(fl^, MHTerpMpyiomyio L^enoHKy RgC^ 
cornacyioinMK onepai^MOHHbi« ycMnMTenb 47, 
K03cf)ct)ML^MeHT ycMneHMfl KOToporo 
onpeAenaeTCfl OTHomeHMeM R 11/R10. 
AM<})4)epeHL^MpyK)i4yK) LjenoHKy C2R12. 
pe3MCTop R 13 m cornacyiomMfl 
AMcJ>4)epeHUiManbHbiR ycMnMTenb 50. nopor 
cpa6aTbiBaHMn ycMnMTenfl 50 onpeAenfleTcn 
Ben mm m ho R HanpnweHMH CMemeHMfl, b KanecTBe 
KOToporo MOKeT Mcnonb30BaTbCfl HanpaxeHMe 
nMTaHMfl ycMnMTena, m OTHOiueHMeM R 14/R15. 
Bxoaom ycTpoficTBa 16 c^MKcai^MM MaKCMMyMa 
cny>KMT bxoa AeTeKTopa fl-i, a buxoaom - bwxoa 
AM4><t>epeHijManbHoro ycunnTenn 50. 

B 3aBMCHM0CTM ot Tuna o6-beKra HasHaseHMn 

(paAMOKOHTpaCTHblO MnM HepaAMOKOHTpaCTHbl^) 

CMCTeMa ynpaBneHMK 6ecnMnoTHbiM 
neTaTenbHbiM annapaTOM paooTaeT b oahom M3 
AByx pexMMOB HaBeAeHMH, KOTopbie 3aAaK)Tc$i b 
BMAe npM3HaKa pexniwa m BBOA^Tcn b noneTHoe 
3aAaHMe nepeA crapTOM Bn/IA c nynbTa 9 
npeACTapTOBofl noAroTOBKM m bboa3 noneTHoro 
3aAaHMfl. 

B pe>KMMe npMBeAeHMfl BHTIA k 
paAMOKOHTpacTHOMy 06-beKry (b noneTHOM 

3aA3HMM Pe)K=1) Ha BTODOM M UJeCTOM BbixoAax 

B3BM 6 OTcyTCTByioT ynpaBnflJou^Me CMmanbi, 
Ha nflTOM BbixoAe OTcyTCTByeT ynpaBnaioiuMfl 
cm man npM3Haica pexviMa, Ha ceAbMOM - cm man 
33A3HMH MacujTa6a, a Ha TpeTM^ bxoa B3BM 6 
He nocTynaeT cwman c ycTpoiicTBa 16. 
HpMBeAeHMe BmiA k o6-beKTy Ha3HaneHMfl 
npoM3BOAMTCfl npw noMomn paAnonoKai^MOHHoro 

KOOPAMHaTOpa, KOTOpbl^ B 3TOM peKMMe 

pa6oTaeT cneAywiUMM o6pa30M. 

AHTeHHa 1 CKaHMpyeT npocTpaHCTBO nepeA 
Bn/IA. nepeAaTMMK 2 c saAaHHoR 

CMHXpOHM3aTODOM 2 HaCTOTOfl M3nyHaeT 
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0a3OMaHMnynnpoBaHHbie 30HAHpyK>mne 
MMnynbCbi. Kofl nocneAOBaTenbHoc™ 
M3MeHeHnn cfcasbi Hecymeft* nacTOTbi u 1 Mepe3 
H0pManbHO3aMKHyrbie KOHTaicrbi 
nepeKmoMarena 1 3 nociynaeT b sanoMMHajoinMM" 
perwcTp 41 <pw\bTpa 10 cxaTMH cumanoB m 
3anoMHHaeTCfl b HeM. Ha btodom bxoa o>MnbTpa 
10 nociynaeT BMAeo- cuman cuman c nepBoro 
BWXOAa npMeMHMKa 3, npeACTaBnatoiUMfl co6ofl 
nocneAOBaTenbHocTb cumanoa U2, 
ooHOBnaeMyio nyTeM CABMra nepe3 KajKAbitf 

AMCKpeT BpeMeHM £T. ripH AfiMTeJlbHOCTM OAHOrO 

AncKpeTa soHAnpyioiAero nMnynbca &x= 1 mkc 
nacTOTa ooHOBneHMfl cocTaanfleT 1 Mfij, a npn 

AH MT6fl bHCCTM 0,1 MKC, CCOTB8TCTB9HHO, 10 

Ml"n. flpn AnnTeribHOCTn 30HAMpy*omero 
cnoi ana T=40 mkc m at= 0,1 mkc mmc/io aneeK 
pervicrpoB 41 m 42 cocraBnaiOT 400. 

Cumanbi peracTpoB 41 m 42 cpaBHHBaioTC« 
napanrtenbHo Ana Ka>KAOfl napbi HMeeK, m cyMMa 
coBnaABHH^ onpeAenaeT Benmuny CMmana 
U3 Ha Bbixofle 0nribTpa 10 oKaTun. 
MaKCMMaiibHbiM 3HaMeHne BbixoAHoro 
CMmana 113 6yAeT b momcht BpeMeHU, KorAa 
MOAynflUMH (MaHnnyriflunfl) npneMHoro CMmana 
coBnaAaeT (TOHHee, oyneT MMeTb 

MaKCMManbHOe COOTB6TCTBM6) C 30HAHpyK)lAHM 

cuma/ioM. flanee bwxoahom* cm man c a>wibTpa 
10 oKamn cumanoB nepe3 

HOpManbHO-3aMKHyTbie KOHTaKTbl 

nepeKnic-HaTenfl 15 nocTynaeT Ha CMrHanbHbiM" 
bxoa noporoBoro ycTpotfcTBa 11, b kotopom 
cpaBHusaeTCR ypoBHeBbiM 3HaneHneM U nop , 
3aAaBaeMbiM ojiokom 17 cpopMnpoBaHun 
nopora. EcnM Benn^MHa cumana U3 Ha BbixoAe 
cfinnbTpa oKaTMfl 6onbLue noporoBoro 3HaMeHMfl 
U n0 p. to Ha BbixoAe noporoBoro ycipoMCTBa 1 1 

nOHBMTCfl HOpMMDOBaHHblM CMfHan nOCTOHHHOM 

aMnnnTyAbi AnnTenbHOCTbro ai. 

BennHMHa nopora Upop ooViapyweHmi 
ckimana, Bbime kotodom cuman CMMTaeTcw 
o6Hapy>KeHHbtM, onpeAennercfl 33A&HHbiM 
ypoBHeM no>KHOfl Tpeeom, nyTeM OLjeHKM a^ - 
cpeAHero ypoBHH HHTeHCMBHOCTn 
npuHMMaeMoro tuyMa. CxeMa UJAPY npMeMHMKa 
3 perynnpyeT ycwneHne npMeMHMKa TaKMM 
06pa3OM, HTo6bt cpeAHee 3HaneHMe my Ma 6bino 
saAaHHOfi BenuMMHbi, T.e. noAAep>KMBaeT 
nocTOAHHbiM BennHUHy a w . OTHOiueHne 
Unop/a^ onpeAenfieTcn 3apaHee Ha ocHoae 
aHann3a 3aKOHa pacnpeAeneHMfl aMnnnTyAbi 

OiyMOBblX Bbl6pOCOB H COCTaBnaOT sennHMHy 

nop^AKa 8-10, TaK KaK BepoflTHocTb noxHofl 
Tpesorvi 3aAaeTC5i Manofl BennMUHo^ 
1 0 * 5 -1 0" 6 [7, dp. 18-20]. TaKMM o6pa30M, 
Ben mm m Ha ypoBH« cpaoaTbmaHMfl noporosoro 
ycTpo^cTBa b pe>KMMe ooHapyweHMH 
OTpaweHHbix cMmanoB cBA3aHa c cMmanoM 

LDAPy MaCUJTa6HbJM K03(£o>MLJMeHT0M. 

HanpMMep, ecnM CMman UJAPY, paBHbifl 
cpeAHeMy 3HaMeHM*o wyMa npMeMHMKa, 
cocTaanaeT 0,1 B, to Ben mm m Ha nopora 
ooHapyweHMH cocTaBMT 1 B. 3Ta Ben mm m Ha 
nopora TpaHcnMpyeTCfl Ha ypoBHeBbifl bxoa 
noporoBoro ycTpofiCTBa 1 1 nepe3 

HOpManbHO-3aMKHyTbie KOHTaKTbl 

AByxnosMi^MOHHoro pene 44 m 
MacujTa6Mpy»oiHMfi ycunMTenb 45 6noKa 17 
$opMnpoBaHMfl nopora. 

YCTpO^CTBO 12 0>MKCai^MM KOOpAMHaT 

ocyiAecTanfleT 3anMCb BenMHMH amctbhumm m 
yrnoBoro nonoxeHMP CMmanoB ot o6beKTa MnM 
aneMeHTOB o6"beKTa, npeBbicMBUJMX noporoBWM 
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ypoBeHb, m nepeAaeT 3tm eenMMMHw Ha 
HeTBepTbiM m nBTbiM BXOAbi 63BM 6. B B3BM 6 
aHanM3MpyioTCfl B33MMHoe nonoxeHMe 
OTpaxeHHbix CMmanoB no AMCTaHi^MM m yrny, 
nocne Hero onpeAenpfOTca KoopAMHaTbi 
MCKOMoro o6"beKTa, HanpMMep, no ijeHTpy 
TJUKecTM Ha6n>oAaeMoro AByMepHoro MaccMBa, 
K3K 3T0 noKa3aHo Ha 0nr. 7, rAe o6o3HaHeHbi: 

\|/- yron CKaHMpoBaHMfl aHTeHHbi b 
ropn30HTanbHow nnocKOCTM; 

y c - L^eHTp 30HbJ CKaHMpOBaHM«, 

coBnaAaioii^Mft c npoAonbHOfl nnocKocTbio 
BnnA; 

\|f M - HanpaBneHMe Ha 06-beia - L^enb; 
D - AMcraHLiMfl; D 4 - AHCTaHUMH no o6"beKTa 
- 4enM. 

CepbiM uBeTOM Ha o>Mr.7 ooosHaseHa 
oonacrb napaMeTDOB D m ^, rAe 
ocyinecTBnfleTCH noMCK, o6Hapy>KeHMe m 
conpoBO)KAeHMe oeteKToa-ueneM. 

3a KoopAMHaTbi uenM D 4 , y 4 npMHMMaeTCfl 
"6necTflu^afl" TOHKa (aneMeHT paspeiueHMfl c 
OTKnMKOM cMmana, 6nM>KaflujM^ no KoopAMHaTe 
k "neHTpy TflwecTM" Ha6n»OAaeMbix CMmanos b 
nnocKOCTM D, y). 

N 

IV 

N 

I V 

HOMep o6Hapy>KeHHoro CMmana 
(o6"beKTa MnM ero sneMeHTa); 

N - MMcno o6Hapy>KeHHbix CMrHanoB Ha 
oahom o630pe. 

KoopAMHaTbi o6i>eKTa-qenM X M , b 
CTapTOBOM CMCTeMe KOopAMHaT onpeAennioTCfl 

COOTHOUJeHMflMM: 

X 4 = Xi+D m .cos( Vm ); 
= Zj+Dy.sin^). 

EcnM MSBeCTHO, HTO 33AaHHblM Bfl/IA 

o6*beKT HenoABMKeH, to M3MepeHHbie 
KoopAMHaTbi X M , Z 4 CpaBHMBaiOTCfl c 
KOopAMHaTaMM noneTHoro saAaHMR m npM mx 
OTnMHMM b B3BM 6 3aMeHHK)TCfl TeKyu^Me 
nporpaMMHbie KoopAMHaTbi X m Z Ha 
cooTBeTCTsyiOLMMe mm M3MepeHHbie 3HaHeHMn: 

X t = D^.cos( V4 ); 

Z t = D 4 .sin( VM ). 

CeaHCbi o63opa m M3MepeHMfl KOopAMHaT 
3aAaHHoro o6"beKTa MoryT noBTOpflTbCfl snnoTb 
AO ManoR AMCTaHi^MM, rAe HacTynaeT 
ocnenneHMe paAMonoKaL4MOHHoro 

KOOpAMHaTOpa. 

EcnM 3aAaHHbi^ A/ifl npMBeAeHMfl Bn/IA 
o6*beKT noABM>KeH (HanpMMep, Tepnni^ee 
oeflCTBMe Ape^4)yiomee cyAHo), to 
McnonbayioTcn n/ifl ynpaaneHMn neTaTenbHNM 
annapaTOM saKOHbi caMOHaBeAeHMn, 
npMBeAeHHbie, HanpMMep, b [2]. 

B pe>KMMe npMBeAeHMH BI1J1A b 
HasHaMeHHyio TOMKy noBepxHOCTM 3eMnM ero 
noneT ocyiAecTanReTcn no nporpaMMe 
aBTonMnoTa m, cooTBeTCTeeHHO, c ero 

OUJM^KaMM, KOTOpbJB MMBIOT AB6 OCHOBHbie 

cocTaBnniou^Me: ooocTBeHHue olijm6km 
aBTonnnoTa 3a CMeT ecTecTBeHHoro "yxoAa" 
rMDOCKonoa m ontM6Ka npMBASKM 
MecTononoKeHMfl 3aAaHHoro o6i>eKTa m MecTa 
CTapTa BrUTA, KOTOpbie cocTaanRioT cothm 
MeTpoB npM AMCTaHi^MM noneTa b HecKonbKO 

AeCJITKOB KMnOMeTDOB. 
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ripeAnaraeMafl cucTeMa ynpaaneHM« 
no3Bon«8T KOMneHCupoBaTb Bee yKaaaHHbie 
cocTaanflioiUMe owh6ok npwBeAeHHH BRTIA. 3to 
AOCTMraeTCfl cneflyfomwM oopasoM. BepeTCfl 
yMacTOK Tonorpacfci/mecKOfi KapTbi MecTa, rAe 
pacno/ioweH 3aAaHHbifl o&beirr h 
opueHTMpyeTCfl oTHocMTexibHO HanpaB/ieHn« 
noxieTa Bn/IA (nanpuMep, ocb X CHki3y BBepx, a 
ocb Z cneBa HanpaBO). Pa3Mep 3Toro ynacTica 
onpeflarmeTCR cooTHOiueHMflMi/i: 

aX 3 = AXan + AX 3M +AD; 

A Z 3 = A Z an + A Z3 M +(DK-D 1 )^ l 
tag aX 3 , aZ» - pa3Mepbi ynacTKa KapTbi no 
npoAOJibHow X m nonepeHHOM Z ocam; 

A X an , A Zan - MaKCKManbMue norpeuJHOCTM 
npMBeAeHMH Bn/IA b saAaHHyio TOHKy 6e3 
ynacTMR KOopAHHaTopa; 

aXsm. a Z 3m - pa3Mepbi 30HW 
npeAnonaraeMbix M3MepeHnfl wHTeHCMBHOc™ 
paAnonoKaunoHHbix OTpaweHnvi; 

A D - pa3Mep sneMeHTa pa3peiueHHfl 
6opTOBoro noKaTopa no AMCTaHijMM; 

D1 - npeAnonaraeMaa py\CTaHi\vm BunioMeHna 
noKaTopa; 

Dk - npeAnojiaraeMaa AMCTaHmia ot tohkm 
crapTa ao koh6hhom tohkm npuseAeHun Bn/IA; 

6- ymoBofl pasiuep AMarpaMMbi 
HanpasneHHocTM ameHHbi b ropn30HTanbHofl 
nnocKOCTM. 

3tot ynacTOK TonorpacfeHMecKofi icapTbi 
npeo6pa3yeTC5i b nynbTe 9 noATOTOBKM h 
ynpasneHMJi b paAnonoicaL^MOHHyK) KapTy Ann 
napaMeTDOB 6opTOBoro noKaTopa (9,aD, Dk - 
D 1 m H - BbicoTw noneTa). 

Ha Tonorpa0vmecKofl Kapio BbiAejifiKyrcfl 
30Hbi, ynacTKM nnn oTAe/ibHbie o&beKTbi c 

M3BeCTHblMH reOMeTpMMeCKMMM 

xapaKrepucTHKaMn (pe/ibeo>, reoMeTpuMecioie 
pa3Mepbi xapaicrepHbix sneMeHTOB, Hanpwwiep, 
3AaHM«, "cranKM" no pyicTanum, BbJ3BaHHbie 
penbecjioM h 3aTeHeHueM 6onee AanbHux 

y^aCTKOB 6/lM)KHHMH OObeKTaMH) M 

OTpa)KaTenbHofi cnoco6HOCTbK), 
CKasbiBaiOLAeKcfl Ha MHTeHCMBHOCTM 
OTpameHHoro CMmana. 

reOMeTpMHeCKMe XapaKTepMCTMKM MeCTHOCTM 

flanflioTCfl Han6onee npocTbiMM, xodoujo 

MSyMeHHbIMM M AOCTaTOHHO WHpOKO 

ncnonb3yeMb!MH r ocooeHHo b patfoHax c cvtnbHo 
kispeaaHHbiM pe/ibecfeOM [3, 4]. 

TonorpaqbuHecKafl KapTa b paitoHe, tab 
bo3mo)kho HaxoJKAeHMe MCKOMoro 06-beiaa, 
pa36MBaeTCfl paBHOMepHoR cencoB Ha 

S^eMeHTbi C JlMHeRHblMM pa3MepaMM, paBHblMW 

nnn MeHbiuMMH, MeM /lMHefiHaa pa3peiuaK>mafl 
cnocooHOCTb A D. 

Ec/im 3/ieMeHT KapTbi MMeeT OAHOpoAHyio 
noBepXHocTb, ee KoacfxfcvmkieHT oTpaaceHvifl 

OnpeAe/lflBTCfl COOTBeTCTByiOlAMM 3HaM6HH8M M3 

TaojiMijbi [19, dp. 28] mtih rpacpUKOB [19, dp. 
72] . ripn HeoAHopoAHOft noBepxHocTM b oahom 
aneivteHTe ee OTpaxaTenbHaa cnocooHOCTb 
S HaxoA^TCfl KaK cyMMapHoe no nnoi^aA^ S 
3HaMeHne. 



S = fk As MUM S = T S »k , 
otp • x otp i i 

S x=l 

rAe n - Hucno noBepxHocTefl c nnomaAbio 

S j, C nOCTOflHHblM K03C}Xj)MLJMeHT0M OTDaXeHUfl 
OTCyTCTBMe CB6AeHM« O K03C}Xt>Hl4HeHTe 
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oTpaweHHfl cymecTBeHHbix 30H htua o6beKTOB b 
oneMeHTe pa3peiueHMfl rphboaut k 

He06X0AMM0CTM MCK/lKNeHMfl MX aKTHBHoro 

ynacTMfl b npouecce MAeHTMC^MKaL^nM n 
npMCBoeHMfl mm MHASKca "OTcyTCTBue aTanoHa''. 
MeTOAHKa npeo6pa30BaHnn 

TOnorpa<})MMeCKOM KapTbi B KapTy MHTeHCHBHOCTM 

OTpa^KeHMM npMBeAena b [20, crp. 5-11. 15]. 

PeanbHafl MHTeHCMBHOCTb oTpaxeHu^ 
M3MeHfleTC9 b wnpoKux npeflenax (b A^ana3one 
80-100 aB), noaTOMy paAnonoKaunoHHan KapTa 
o6biHHO peann3yeTCP AByMepHbiM 
waccuBOM aX 3 »aZ 3 BocbMnpaspnAHbix Hucen 
bij. B npeAnaraeMoPi cucTeMe 
paAnonoKai4MOHHafl KapTa npeo6pa30BbiBaeTCfl 
b 6uHapHbifi MaccuB ^m.n) tow >Ke pa3MepHOc™ 
nyTeM noporoBO^ o6pa6oTKM Kaw(Aoro 
3/ieMeHTa. Ecnn bij>U nop , to Ha BbixoAe 
ycTpo^cTBa 6nHapHow o6pa6oTKM bjj=1, b 
npOTHBHOM cnynae bj j npMHUMaMDTCfl pasHbiMn 
HynK). 

ECTeCTBeHHO, HTO MaCCMB 6nHapnofi KapTbi 
6yAeT cyiAecTBeHHO M3MeHj?TbCfl npn M3MeHeHnn 
BennHMHbi nopora U nop . noporoBoe 3HaMeHkie 

MHTeHCMBHOCTM OTpaxeHHW Bbl6MpaeTCfl TaKWM, 

MTo6bi ooecnennTb nocne noporoBO^ o6pa6oTKM 
6nHapHyio KapTy c OTHOnieHneM vucen Hynew m 
eAMHui^, 6/1H3KHM K eAUHMi^e. KaK noKasbisajoT 
pe3yribTaTbi MOAennpoBaHMfl, TaKan KapTa AaeT 
HaM6onbLUMM 3anac AocToeepHOCTn npaBunbHOM 

npMBfl3KM M3MepeHHOrO MaCCMBa K 3TanOHH0^ 
paAMOnOKaL^HOHHOM M, COOTBeTCT BeH HO , K 

Tonorpa4)HMecKO^ Kapie MecTHOCTH. 3naMeHne 
3T0ro nopora onpeAenaeTCfl npn noMoiAM 
MTepaTHBHOM npoL^eAypw noAcneTa Hucna 
eAUHnn b 6nHapHOM MaccuBe, cpaBHeHMfl ero c 
nonoBMHOM cyMMapHoro Mucna aneMeHTOB b 
3 Tan oh how paAuono«aL^OHHotf KapTe m 
nocneAOBaTenbHoro n3MeHeHMfl 3HaHeHMfl 
U n0 p b CTOpOHy yBenMHeHMfl, ecnn muc/io 
eAviHMi^ npeBbiiuaeT nonoBUHy MaccuBa, m b 
CTopony yMeHbueHMfl, ecnn hucxio eAUHni^ 
MeHbine nonoBHHbi MaccuBa. 

BBMAy Toro, hto BeiiMHHHa onTMMa/ibHoro 
nopora U^p c^opMMpoBaHMfl 6uHapH0ft KapTbi bo 
MHorux cnynaflx He coBnaAaeT 00 cpeAHMM 
3HaneHneM MHTeHCHBHOCTH paAnonoKai^MOHHoR 
KapTbi, npon3BOAMTCfl AonoriHMTejibHoe 
onpeAe/ieHne oTHoiueHUfl k n BennHMHbi nopora 
Unop k cpeAHewiy 3HaMeHM»o HHTeHCMBHocTn 
OTpaweHMM no paAHonoKauMOHHofi KapTe b Cl T.e. 

kn=Unof/bc. 

Ht3k, KpoMe yicasaHHbix paHee napaiweTpoB 
TpaeicropuM noneTa, b 6opTOByio LJBM 6 c 
nyribTa ynpaB/ieHkm 9 nepeAaiOTcn BMecTe c 
MaccHBOM b(m,n) (HanpuMep, pa3MepHOCTbK) 
50x50) 6nHapHbix 3HaneHnR 3TanoHHO« 
paAMOJiOKai4MOHHoR KapTbi snaneHkie 
Koa^Mi^neHTa kn, npn3HaK pe>KMMa paobTbi 
(npuBeAeHne Bn/IA k HepaAMOKOHTpacTHOMy 
06-beKTy) m 3HaneHne AncTaHunn Dk-D1, Ana 
KOTopofl onpeAeneHa 3Ta/ioHHan 6nHapHan 
KapTa. 

B pexwMe npMBeAeHMfl BIUIA k 
HepaAMOKOHTpacTHOMy o6beKTy (Pe)K=2) 
cucTeiwa ynpaanennfl BIIJIA cfyHiquoHnpyeT 
cneAyioiAMM o6pa30M. 

nocne crapTa Bn/IA Ha AncTaHunn Dk-D2 ao 
npeAnonaraeMoro MecTa HaxoKAeHun 
3aAaHHoro o6-beiaa-uenM BKnicwaeTCfl 
paAnonoxai4noHHbjfl KoopA^iHaTop b pe)KviMe 
o63opa b ceiaope a t ropn30HTanbHO« 
nnocKOCTM 
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A* = (Dk-D2)/ a 23, 

a no AncTaHi^nn D - b A^iana30He 
(Dk-D2) ±*XJ2 

m no cuma/iy APY npneMHMKa onpeAenaeTcn 
ac - cpeAHnw ypoeeHb mhtchcmbhoctm 
OTpaweHHbix cuoianoB. 

no cm many npM3HaK3 pexcMMS Ha 
ynpaBJiRKDi^eM axofle AByxno3MHMOHHoro pene 

44 6noKa 17 0opMnpoBaHHfl nopora 
paaMbiKaioTCfl ero HopM3nbHO-33MKHyTbie 
KOHTaKTbi, KOMMyTMpyiomue Ha bxoa ycmiMTe/ifl 

45 nepByK) cumanbHyio i^enb (cumana a^) m 
3aMbiicaeTCfl BTopaa cMmsnbHsa ijenb no 
cuma/iy ac. no bgjimhmho ycpeAHeHHoro ypoBH* 
MHTeHcuBHOdn npMHHMaeMbrx cMrHanoB 
a c onpeAe/ifleTCJ? Benn^HHa U nop 2 ypoBHH 
cpa6aTbiBaHH9 noporoBoro ycrpoflcTBa 11, 
KOTopaa 3aBncm TaiOKe m ot 3HaMeHna 
Be/iMMUHbi ynpaBJifltOLL^ero cumana Ha bxoa© 
3aAaHna MacniTa6a Tpexno3ni4MOHHoro 
nonflpusoBaHHoro pene 46, nociynaiomero c 
ceflbMoro BbixoAa B3BM 6: 

Uno P 2 = a c • kn. 

flMCTaHHkiw D2 Bbi6npaeTC« MeHbwefi, newi 
D1 , Ha BennHMHy nepeMemeHMH Bn/IA 33 BpeMfl 
OAHoro - AByx l^uktiob oosopa, Heo6xoAMMoe 
A/m ycraHOBneHUfl CMmana Ha BbixoAe APY, T.e. 
Ha BenuMMHy 3.T.V, rjxe T - nocTOflHHaa 
BpeiweHM APY (0,5 - 1 c), a V - CKopocTb 
npoAonbHoro nepeMemeHMH Bn/IA. 

Ha amctshljmm Dk - D1 ao npeAnaraeivioro 
MecTa 3aAaHHoro o6-beicra b noporoBOM 
ycTpofiCTse 11 ycTaHaBnuBaeTCfl nopor U nop 2, 
m Ha OMepeAHOM tjMKne o6aopa 0opwnpyeTCfi 

OMHapHblfi M3CCMB H3MepeHM^ 0TD3)KeHHblX OT 

noBepxHOGTn cumanoB Un (T,D), pa3MepHOCTb 

KOTOpOrO COOTBeTCTByeT paaMepHocTM 

30HAnpy*OLnero cumana m nucny aneeK 
pemcrpoB (JwnbTpa 10 cmaTun. npvi stom nucno 
flneeK 4)nnbTpa okstma MoweT b abs pa3a 
npeBbiiuaTb MMcno kbshtob b 30HAMpyK>meM 
4>a30MaHnnynnpoBaHHOM curHane Ana 
KOMneHcaunn KB3AP3TypHofl cocTSBnaioinefl 
CMmana. B pacciviaTpMBaeMOM npMMepe 3to - 
MMcno 400, T.e. Ann ABaAMa™ 
3HaMeHM^ t ymoBoro nonoweHMfl aHTeHHbi c 

AMCKDeTHOCTbK) 

A*= a D/(Dk-D1), 

rAe aD - pa3peLuaioinan cnoco6HOCTb 
paAMonoKat^MOHHoro KOopA^HaTopa no 
AMCTaHi^MM, a¥ - ymoBoe nepeMei^eHMe 
aHTeHHbt no asMMyry 3a oamh nepuoA 
cneAOBaHM5t 30HAMpy»0Li^MX MMnynbcoB n 
M3MepeHM« ABaAi^aTM 3H3MeHMM" mht6HCmbhoctm 
CMmana no AMcraHi^MM c AUCKpeTHocrbra aD. 

yCTpO^CTBO 12 0MKCai4MM KOOPAMH3T 

cpopMMpyeT onfl B3BM 6 MaccMB A (i, j) 
M3MepeHMM, npMCBaMBan Ka>KAOMy sneMeHTy 
cooTBeTCTByjomee 3H3MeHMe yrna ^ nosopoTa 
aHTeHHbi m AMCTaHi^MM D j, aHanorMHHO TOMy, 
KaK sto AenaeTCfl b nepBOM peKMMe paooTbi no 
KOHTpacTHOMy o6"beKry. 

B B3BM 6 KOopAMHaTW ¥j m D j MaccMBa 
A(i, j) npeo6pa3yioTCfl b HOMepa nMHefiHbix 
KOOpAMHaT nO OCflM X m Z. i-M 
HOMepaM t npucBaMaaeTca i-M HOMep no com 
Z, a j-M HOMepaM D npMCBaMBaeTc^ j-M HOMep 
no ocm X. B paccMaTpMBaeMOM npMMepe sto 
HOMepa c nepBoro no 20. npM stom yK333HH3H 
onepat^Mfl He Tpe6yeT npaicTMHHOCTM hmiokmx 
AononHMTenbHbix nporpsMMHbix wnM 
annapaTHbix 3aTpaT b B3BM 6. OrpaHMMeHMeM 
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flBnneTcfl Tonwco cooTHOiueHMe 
(Dk-D1)/(20 .aD), KOTopoe aotokho 6biTb oonee 
10. TorAa yi<a3aHHbie 3aMeHw KoopAMHaT 
AonycTMMbi. 

nocne nonyneHM« 6nHapHoro MaccMBa 
M3MepeHMM A(i, j) B3BM 6 BWAaeT co CBoero 
BToporo BbixoAa KOMaHAy Ha ynpaanniouiMe 
BxoAbi nepeicnioMaTene^ 13 m 14, M3MeHnji TeM 
caMWM nono>KeHMe KOMMyTMpyeMbix mmm 
KOHTaicroB m coeAMHflfl perMCTpu 41, 42 
4>MnbTpa 10 cxaTMs cMmanoB c TpeTbMM m 
neTBepTbJM BbixoAaMM B3BM 6. Cpa3y nocne 

3TOrO (C 3aAep>KKOM, AOCT3TOMH0M A/lfl 

cpa6aTbiBaHMfi nepei<niOHaTene« 13, 14) c 
TpeTbero BbixoAa B3BM 6 Ha 3anoMUHatoniMM 
perMCTp 41 c})MnbTpa cxaTMn (BMecTo koab 
MOAyn^L^MM 30HAMpyioi4ero cvimana) nociynaeT 
Mepe3 nepeicniwaTenb 13 nocneAOBaTenbHOCTb 
6nHapHoro MaccMBa M3MepeHHM A(i,j), a Ha 
CABMroBbiM perMCTp 42 (BMecTo BMAeocMmana c 
BbixoAa npMeMHMKa) nocTynaeT c neTBepToro 
BbixoAa B3BM 6 nocneAOBaTenbHOCTb 
STanoHHoro MaccMBa B(i,j) to^ we 
pa3MepHocTM, ctt)opMMposaHHoro M3 3TanoHHoro 
MaccMBa b(m,n) nyTeM nocneAOBaTenbHoro 
nepeoopa m Bbipe3aHM» MaTpMi^bi pasMepa 
MaccMBa usMepeHMfl (20x20) M3 MaTpML^bi 
3TanoHHoro MaccMBa (b HaiueM npMMepe ee 
pasMep 50x50). 

AnropMTM 0opMMpoBaHMfl MaccMBa B(ij) 
npeAcraBneH b kohi^g onMcaHMn. 

TaKMM o6pa30M, Ha cabmpobom perMCTpe 42 
cfcunbTpa OKaTMfl nocneAOBaTenbHO 
no«anfiioTCfl ynopflAoneHHbie (aHanomHHO 
M3MepeHHOMy MaccMBy) 6MHapHbie 
nocneAOBaTenbHOCTM o>parMeHTOB STanoHHOft 

KapTbl, KOTOpbie CpaBHMBaiOTCfl C M3MepeHHblM 

MaccMBOM, HaxoA»^MMC» Ha 3anoMMHaiOLi4eM 
perMCTpe 41. Pe3ynbTaTbi cyMMMposaHMn 
coBnaAeHMiH 3HaneHM^ CMmanoB Ha perwcTpax 
41 m 42 c BbixoAa 0MnbTpa 10 OKaTMfl nepes 
HopManbHO pasoMKHyTbie ynpaBnniou^MM 
cMmanoM c mecToro Bbixona B3BM 6 KOHTaKTbi 
nepexnioHaTenfl 1 5 noAaiOTCfl Ha ycTpot^cTBO 1 6 
cf)MKcai|MM MaKCMMyMa CMmana. 

MMcno i^MKnoB o6HOBneHM« MaccMBa B(i,j) 
paBHO npon3BeAeHMK) (M-I)-(N-J). 

yCTDO^CTBO 16 C>MKCai4MM MaKCMMyMa 

cfcMKCMpyeT BenMHMHy BbixoAHoro CMmana 
U 3 c})MnbTpa 10 OKaTMfl CMmanoB Ha keokaom 
mare, 3anoMMHa« era BenMHMHy, ecnM OHa 
npeBbiCMna 3a no m HeH Hy \o paHee BenMHMHy 
sToro cumana, T.e. peann3yeT anropMTM: 

ecnM TeKyi^ee 3HaneHMe U3>U 
3anoMHeHHoro, to U 3anoMHeHHoe = U 3 , 
OAHOBpeMeHHO nocbinan 3acf)HKCnpoBaHHbJM 
cm man U$ Ha tdotmm bxoa B3BM 6, rAe 
3anoMMHaeTCfl HOMep Taicra, Ha kotodom sto 
npoM3oiuno OTHOCMTenbHo Hanana nporoHa 
STanoHHoro MaccMBa, m npMCBaMBaeTCH eMy 
HOMep n^. TaKMM o6pa30M, ycTpoRcTBO 16 
4)MKcaqMM MaKCMMyMa 3anoMMHaeT oaho 
MaKCMManbHoe 3HaneHMe CMmana Ha BbixoAe 
0MnbTpa 10 M3 BceH BbicopKM (M-I)((N-J), a 
B3BM 6 qbMKCMpyeT HOMep nocneAHero 
Taicra n$, Ha kotopom 6bin 3a$MKcvipoBaH otot 

MaKCMMyM. 

nOCne OKOHH3HM51 'tlDOrOHKM" 3TanoHHoro 

MaccMBa Mepe3 (pvinbjp 10 okbtmr b B3BM 6 
MMcno n^ OAH03H3HHO onpeAenseT 
pacnonoxeHMe MSMepeHHoro m3CCmb3 H3 
aTanoHHOM KapTe. 

CMeu^eHMe 6nM)KHero neBoro aneMeHTa 
ynscTio noBepxHOCTM, rAe M3MepfleTCfl 
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OTpaxeHHbifl cuman, OTHOCHTenbHO neBott 

H^XCHGM TOM KM STanOHHOfl KapTbl B SneNieHTaX 

paapeoieHMfl » cm M Jcm onpeAenaioTCfl 
cneflyK)U4MMn cooTHOuieHUHMH: 

i«,=F(n^(M-l)); 

J«.=E(n4/(M-l», (2) 

rfle F 0 - 4>ymo4Hfl nenoro MMcna 
apryMeHTa, E () - cfcyHKLjufl i^enoro MMcna 
apryMeHTa. 

Own6Ka Xouj npMBeAeHMfl BfTTlA b 
3a,aaHHyio TOMKy Ha flucTaHUMM M3MepeHM« D1 b 
npoAO/ibHOM nnocKOCTM cocraBJifleT BenuMMHy 

Xo^=(i CM +(M-iy2). A x, (3) 

a b nonepeMHOM nn ockocth 

2 0 uj=(icM- , '(N-J>'2).AZ > (4) 

we a*, az - Ben mm h Ha sneiweHTa 
paapeiueHMfl b npoAonbHofi m 6okobo& 
nnocKOCTM, m. 

B npnaeAeHHbix Aanee npuMepax 

MOAeJlUpOBaHMW ATlfl MMCJieHHblX Ol^eHOK 

tomhoctm m AOCTOBepHOCTM onpeAeneHMH 
KOOpAMHaT xieTaTeribHoro annapaTa 
OTHocnTenbHo Ha6riJOAaeMoro ynacTKa 
MecTHocTH npuHMManocb pa3peujeHne b 

npOAOJlbHOft M OOKOBOfl njlOCKOCTM OA^HaKOBblM 

m paBHbiM pa3peiueHHK) no 

AUCTaHl^MM, a x= a z=aD. 

C yneTOM HafiASHHbix owh6ok 

KOppeKTMpyKDTCfl HDOrpaMMHbie 3HaMeHMfl 

saAaHHOf^ TpaeicropMM noneTa BflflA, 
aHanorMHHo to My, ksk 3TO AenaeTCfl b 
npeAbiAyiMBM pewwvie HaBeAeHua Ha 
KOHTpacTHyio uerib, T.e. Teicyunkie nporpawMHbie 
aHaneHMfl X H Z CyMMMpytOTCfl c Xom H Zolu c 

COOTBeTCTByiOlMMM 3H3KOM. 

HanpuMep, CKOppeKrupoBaHHoe 
HanpasneHMe Ha 3aAaHHy»o TOMKy 

npuBeAeHMJi BnflA onpeAenaTCH cneAyioi^MM 

COOTHOLUeHMeM: 

* = arctgCZ0Ul/DK-Dl-X0Ul>)KZ0Ul/ 

CK 

/<DK-Di-Xom>; C5> 

a AMCTaHUMfl DCK AO CKOppeKTMOOBaHHOfi 

KOHeHHOfi toh km npMBeAeHHfl Bn/lA aha c6poca 
none3Horo rpy3a: 
Dck=Dk-X 0 uj. (6) 

TaKaa KoppeKLjMfl nporpaMMbi aBTonnnoTa 
nosBoriReT cKOMneHCMposaTb yxoAbi rMpocKonoB 
m HeTOMHocTM npnBH3Kn MecTa dapTa Bn/lA K 
3aAaHHOMy oe^eiay. 

Ana AononHHTeribHoro noacHeHMfl 
cfeyHiquoHMpoBaHMfl CMCTeMbi ynpaaneHkm 
BnjIA Ha cjinr.8 npuseAeHa norMKo-BpeMeHHa* 
nocneAOBaTeribHOCTb STanoB b pe>KHMe 
npMBeAeHkia k Bn/lA k HepaAMOKOHTpacTHOMy 
o6"beKTy. 3Tanw ooosHaMeHbi Ha cfcvir.8 

n03MI^MPMH 1,11,. ...X. 

I - &bi30B TonorpacfewMecKofl KapTbl 
MecTHOCTM M3 nawiflTM 3BM (kViM bboa ee Hepe3 
ycTpoPicTBO BBOAa rpacfcMMecKoPi HHC^opMai^nn, 
HanpuMep, npM noMOi^M cKaHepa) m 
npeo6pa30BaHMe ee b KapTy mhtohcmbhoc™ 
paAMO/ioKai^MOHHbix OTpaxeHMfl no iweTOAMKe, 
onucaHHOM Bbiiue. 3tot 3Tan pa6oTbi MoxeT 
6biTb npoBeAeH aapaHee b naoopaTopHbix 
ycnoBMflx mjim b o6cny)KMBaioLi;e« opraHM3ai4MM 
6onee BbicoKoroypOBHfl. 

I! - onpeAeneHne nonoxeHHfl m pa3MepoB 
ynacTKa aX 3 , a^3 B03Mo>KHoro o63opa 

paAMOflOKai^HOHHbJM KOOpAMHaTOpOM M3 

ycnoBMfl yxoAa rMpocKonnNecKMX npnoopOB w 
hbtohhoctm "npMBWKM" MecTa CTapTa BIUTA M 

K0H6MH0M TOM KM npMBeAeHHfl. 
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III - cJxDpMMpoBaHMe 6nHapHoro MaccMBa 
3TajioHHOM KapTbl b(m,n) pa3MepHocTbio 50x50 
sneMeHTOB (Ana npMMepa, paccMOTpeHHoro 
Bbiiue) m 3H3MeHHP KO30(|}M^eHTa kn. 

IV ♦ TpaHcxini^Mfl ms ny/ibTa 9 b 6xiok 27 
naMRTM B3BM 6 Mepe3 ee nepBbin bxoa: 

npM3HaKa pe>KktMa paobTbi no 
HepaAuoKOHTpacTHbiM o6*beKTaM; 

- MaccuBa b(m.n); 

- K03$$iti4MeHTa kn; 

- nporpaMMbi asTonM/ioTa (b npocreviiueM 
cnyMae HanpaBneHne nnocKOCTM cTpe/ib6w, 
BbicoTa noneTa m AanbHOCTb noneTa k TOMKe Ha 
AHCTaHLjuH D1 AO Tpe6yeMOM tomkm npuBefleHnq 
Bn/lA, Ha KOTOpOM OOpTOBOfl 

paAnonoKaL^noHHbiii KoopA^narop M3Mep»6T 

MaCCUB Aij MHTeHCHBHOCTM paAMOJIOKamiOHHblX 

OTpaxeHMM). 

V - cTapT BI1J1A m noneT era ao AMCTaHi^MM 
D2 ao npeAnonaraeMoro KOHeMHoro MecTa 
npuBeAeHMH. 3Aecb Mepe3 nepBbin BbixoA B3BM 
6 B aBTonM/iOT 7 coo6iAaiOTCfi nporpaMMHbie 
TpaeiaopHbie naparuieTpbi b KoopAMHaTax, 
npMB^saHHbix k MecTy CTapTa Xn, Zn n Yn. B 
npocTeMLueM cnynae nporpaMMHaa TpaeiaopMn 
noneTa 3aAaeTcn nocTO^HHbiMn SHaMeHM^MH 
HanpaBTieHna noneTa b ropM30HTanbHo^ 
nnocKocTn n BbicoTOM noneTa HaA 
noBepxHOCTbK) 3eiwinM (wnM BbicoTO^ noneTa 
OTHOcnTenbHO MecTa CTapTa). ABTonnnoT 7 npn 
noMoiAn cboux a3tmmkob onpeAenaeT MCTMHHoe 
3HaMeHne HanpaBneHMfl noneTa m BbicoTy (c 
npkicyiAe^ kiM norpeiUHOCTbK)), cpaBHMBaeT mx 
BenuMMHbi c nporpaMMHbiMn 3HaMeHkmMU m 
ynpaBnneT pyneBbiMM opraHaMM BFIJIA tbkmm 
06pa3OM, mto6w CBecTM oto paccornacoBaHne k 
Hynio. TaKMM o6pa30M o6ecneMHBaeTCH 
ABM)KeHne BflJlA no nporpaMMHOM TpaeiaopuM. 

H3 aBTonnnoTa 7 b B3BM 6 no BTopoiwy 
BXOAy nocTynaMDT TeKyi^we KoopAMHaTbi Xt m Zt 
nepeMeiAeHkin BflJlA OTHOCMTenbHO tomkh 
CTapTa. 

Ecnn Bbi6paHHa« nnocKOCTb crpenb6bi 
coBnaAaeT c ocbK) X, a OTKnoHeHHa ot Hee Zt 
HeBennKM (b npeAenax pacMeTHoK 
norpeiuHocTM), to AncTaHi^nn Dt, nponeTaeMafl 
BIIJIA, npHHMNiaeTCfl paBHofl Xt. CKopocTb 
n3MeHeHMfl Xt b 3tom cnyMae cooTBeTCTByeT 
CKopocTM V npoAonbHoro nepeMemeHnq Bn/lA. 
CKopocTb V MO)KeT nocTynaTb b B3BM 6 M3 
aBTonnnoTa KaK caMocTOHTenbHbifi napaiweTp bo 
BTopoMy BXOAy. win AononHMTenbHo 
BbiMncnwTbCfl b npoi4eccope 26 KaK OTHOiueHne 
npkipaLi^eHMn KoopA^HaTbi Xt 3a M3BecTHbiH 
MHTepean BpeivieHu Do BbiMncneHHOMy nnn 
M3MepeHHOMy sHaneHuto cKopocTn V noneTa 
Bn/lA b npoijeccope 26 BbNncnfleTC« Ben mm m Ha 
AUCTaHi^MM D2=D1-3«V.T (rAe T - nocTORHHan 
BpeMeHM APy npneMHMKa paAHonoKaqMOHHoro 
KOOpAMHaTopa) n cpaBHMBaeTcw c TeKyLAefl 
AHCTanijMefl Dt. 

VI - npM AOCTHweHHM Dt BennMUHbi D2 
BKnioMaeTCfl paAnonoi<aijnoHHbift KoopAMHaTop, 
nyTeM noAann 3neKTponMTaHM« Ha era 
aneKTDOHHbie 6noKM (cMCTeMa noAann 
sneKTponwTaHUP Ha (|3Mr.1 He yica3aHa). 

3a BpeMfl noneTa ot D2 ao D1 KoopA^HaTop 
ocMaTpuBaeT b ropnaoHTanbHoPi nnocKOCTM 
ceKTop ot nyneBoro nono>KeHMfl aHTeHHbi, 
coBnaAaiomero c nnocKocTbio CTpenb6bi, ao 
KpaRHero nesoro nonoxceHMfl ceKTopa 
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MHTeHCMBHOCTM OTpaxeHMft (CMma/l SC Ha 

TpeTbeM Bbixofle npweMHmo 3). 

Ha AncTaHi^nn D1 (BbinonHneTca ycnoBue 
Dt=DI) Ha nflTOM Bbixo^e B3BM 6 nonsnneTcn 
mam +U npnaHaKa peKviMa (nocToaHHoe 
HanpfwoHne, CMrHanusMpyrcmee o 
nepexniOMeHMM pexuMa o6Hapy>KeHn« cwmana 
Ha peacviM 4>opMnpoBaHMfi MaccuBa n3MepeHHM), 
no KOTOpOMy nepeKruonaioTCfl nopor 
o6Hapy>KeHnq (c BennnnHbi U nop Ha 
BennHMHy U nop 2) b noporoBOM ycTpotfCTBe 11 
npu noMOinn 6/ioKa 17 cfcopMnpoBaHMR nopora. 

3HaHeHne K034x$>nii,MeHTa kn TpaHcnHpyeTcn 
nepea ceAbMotf bwxoa B3BM 6 b aHanoroBOM 
buas na MeTBepibiM bxoa 6noKa 17 
cjDOpMnpOBaHkifl nopora, rfle b 3aBMCMMOCTn ot 
era 3HaKa yMeHbwaeTca nnn yBennmiBaeTCH 
conpoTnaneHne b i;enn o6paTHoa* CBfl3M 
ycwwTenn 45, onpeAenflioLuero b AanbHefiweM 
nopor 6nHapHotf o6pa6oTKM M3MepeHHoro 
MaccMBa. 

VII - na AncTaHL^nn D1 npoBOAflTca 
n3MepeHV4e OTpaxeHHoro cumana Ha 
BHAeoBbixoAe npneMHMKa 3 b I KBaHTax 
AncTaHi4MM m b J ymoBbix nonoKeHMM anTeHHbi 
(b paccMOTpeHHOM npuMepe l=J =20) m 
npucBawBaioTCfl mm 3HaneHMfl 0 nnn 1 (npu 
npeBbiiueHMM ypoBHfl cumana BennHMHW U nop 2 
b noporoBOM ycTpo&CTBe 11). flpn noMomn 
ycrpoficTBa 12 nponcxoAUT c^MKcaL^HH 3HaneHMM 
j-ro yma noBopoTa am-eHHbi m SHaneHM^ i-fi 
3aAep>KKH x^, cooTBeTCTByK)i^e« AanbHoc™ Di 
aneMeHTa OTpaweHHfi ai, j. 3HaMeHMfl Di 
m Tj noAaioTCfl Ha 4-fi n 5-tf bxcaw B3BM 6 n 
HaKaruinBaK)TCfl b ee 6noKe 27 naivm™. nocne 
OAHoro miKna CKannpoBaHMfl b naMATM 3BM 

OKa3blBaeTC5? CCfXDpMHpOBaHHbdM 6HHapHblft 

AByMepHbJM MaccMB Aij. 

VIII - nocne OKOHHaHMH c£opMMpoBaHMfl 
MaccuBa Aij, mto onpeAenneTca cneTOM HMcna 
30HAnpyiOLAMX MMnynbcoB paAMonoKauuoHHoro 
KOOpAHHaTopa, nocTynaJou^nx Ha 6-fi bxoa 
B3BM 6, Ha BTOpOM BbixoAe B3BM 6 
noHBJifleTCH KOMaHAa b bha© nocTOAHHoro 
noTeHi^nana, KOTopaa nociynaeT na 
ynpaanfliomne BXOAbi nepeioiJOHaTenefi 13 n 14. 
l*lo aTofi KOMaHAe nepeioiioHaTenb 13 
noAKnionaeT 3anoMMHaK)Uj,MM perncTp 41 
cfnvibTpa 10 OKaTMA, coeAMHeHHbiK paHee c 
nepeAaTHMKOM 2 paAMonoKannoHHoro 
KOOpAMHaTOpa, k TpeTbeMy BbixoAy B3BM 6, a 
nepeKmonaienb 14 noAKnionaeT CABkiroBbifl 
perwcTp 42 (JwnbTpa 10 caca™*, coeAHHeHHufi 
paHee c nepsbiM BbixoAOM npueMHMKa 3 
paA^onoKat^MOHHoro KoopAMHaTopa, c 
HeTBepTbiM BbixoAOM B3BM 6. 

Ms ABywiepHoro MaccuBa Aij Ha neTBepTOM 
BbixoAe B3BM 6 cfeopMMpyeTcn OAHOMepHan 
nocneAOBaTenbHocTb nyTeiw 
nocneAOBaienbHoro CHMTbiBaHUfl M3 Aij 
MaccuBa i-x ctoji6l;ob. 3Ta 
nocneAOBaTenbHocTb (UJ) c TpeTbero BwxoAa 
B3BM 6 noAaeTCw nepe3 

HOpManbHO-pa30MKHyTbie KOHTaKTbl 

nepetODOHaienn 13 Ha sanoMMHaioiUMii perucTp 
41 <t>nnbTpa OKaTMfl 10 m 3anoMHHaeTca a HeM. 

Ma 3TanoHHoro MaccuBa b(m, n), 
HaxoA^LMerocn b 6noKe 27 naMRTM B3BM 6, 
npoueccopOM 26 cfropMUpyeTCH BbioopKa B (ij) 
no anropHTMy (1) m b bmab OAHOMepHOft 
nocneAOBaTenbHOCTM (LJ) nepe3 HeTBepTbiM 
buxoa B3BM 6 m nepeKnKwaTe/ib 14 nociynaeT 
Ha QABuroBbifi perncTp 42 4)MnbTpa oicaTM« 10. 
B cooTBeTCTBun c anropnTMOM (1), 
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nocneAOBaTenbHocTb b(m.n) o6HoanneTcn 
(M-l) .(N-J) pas. nocne <#opMupoBaHUfl ksdkao^ 
hobo« nocneAOBaTenbHOCTM b(m,n) na wecTOM 
BbixoAe B3BM 6 ct>opMMpyeTCfl MMnynbCHbiM 
cuman, nocTynaioiuM^ Ha ynpaBn«ioii^M« bxoa 
nepewiKwaTena 15, nepe3 KOTOpbift 
TpaHcnupyeTCfl buxoahoK cuman c()nnbTpa 10 

OKaTHfl Ha yCTpOMCTBO 16 4)MKCai^MM MaKCMMyMa 

3Toro cwmana aa Becb nepnoA o6pa6oTKM. 

IX - 3ac})viKCnpo8aHHbiW Hoiwep Uc{> ceaHca 
cpaBHeHMfl, npu kotopom cviman Ha BbixoAe 
cfDimbTpa oKaTMfl HaM6onbUJM^, onpeAenneT 
Heo6xoAMMbie nonpaBKM k nporpaMMHbiM 
3HaneHHflM Xl^ m Z\\ (ct)opMynw (2)-(5)) Ann 
KoppeKi4MH AanbHetfwero noneTa BnnA. 

X - npM AOCTMWeHMH CKOppeKTMpOBaHHOrO 

m ecTOH axox<Ae h m a 3aAaHHoft tomkm npMBeAeHMfl 
Bn/IA cucTeMa ynpaBneHMfl BWAaeT KoiwaHAy Ha 
McnonHMTenbHbie MexaHM3Mbi c6poca nonesnoro 
rpy3a. 

Ha c{)Mr.9 noKa3aHa yKpynHeHHa« cxeiwa 
anropMTMa c})yHKi4MOHHpoBaHii« B3BM 6 n 
nynbTa 9 Ann npuBeAenun BnflA b 
HepaAnoKOHTpacTHyto TOMKy noBepXHOCTH 
3eiwm. 

OueHKa KanecTBa npMBeAeHun Bn/IA b 
3aAaHHyK) TOMicy MOxeT 6biTb npon3BeAeHa no 
AByM KoopAMHaTaM pa3AenbHO b eAMHkmax 
anewieHTOB pa3peiueHMfl ^i m ^tih b MeTpax, 

COOTBeTCTBeHHO, A X«A' M A^-Aj- HpM 3TOM no 

o6enM KoopAMHaTaM X h Z npuHnwiaeTcn 
wiaKCMManbHoe paspeiueHne, T.e. a x=az=aD. 
CyMMapHaa otunCKa A b eAMHuuax aneiweHTOB 
pa3peiueHMn: 

L = v£ 

unw b MeTpax: 
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TaK KaK otuw6Ka onpeAeneHUfl 
MecTonono>KeHHfl BnflA qsnneTcn cnyHa^HoK 
BenuHMHOfi, 3aBMCfliMei^ ot oonbiuoro HHcna 
3aBHCMMbix m He3aBMCMMbix Apyr ot Apyra 
cnyna^Hbix 4)aKropoB, to i4enecoo6pa3HO 
oueHMBaTb cpeAHioK) m MaKCHManbHyio OLUn6Ky 

npMBfl3KM. B03MO)KHa TaiOKe BepOflTHOCTHafl 

oi^eHKa HaxoKAeHMfl oujh6km b 3aAanHbix 
npeAenax. 

YKa3aHHbie oi^eHKM, AOCTaTOHHbie Ann 
xapaicrepHCTMKvi oGbNHbix MSMepseMbix 
napaMeTpoB, He AaioT nonHoro npeACTaaneHMfl 
o KanecTBe opueHTaL^nn npu Hanw-iMki 
noKanbHbix aKCTpeMyMOB npusHaKa 
MAeHTM4)MKaunM, coMSMepuMbix c rnooanbHbJM 
SKCTpeMyMOM. B 3TOM cnynae Heo6xoAMMO 
BBecTM AononHMTenbHO noKa3aTenb Cn - sanac 
no tomhoc™ nnn AOCTOBepHocTH onpeAeneHMfl 
mooanbHoro 3KCTpeMyMa npn3Haica 
MAeHTMC^MKai^MM b %, onpeAen^eMbi^ 
cneAytoiMMM cooTHoaieHMeM: 

cn=ioo*(np 1 -np 0 ynp, 

rAe np - cpeAHee 3HaMeHne KpnTepn« Ha 
BceM anann3npyeMOM ynacTKe STanoHHofl 
KapTw; 

np 0 - 3HaH6HMe KpMTepH* B OKDeCTHOCTM 

MCKOMoii tohkm, cooTBeTCTByiomeM rno6anbHOMy 
3KCTpeMyMy; np 1 - 3HaMeHne npn3Haica 

MAeHTH4)MKai4MM B TOHK6 noKanbHoro MUHMMyMa, 

6nvi)Kaviujero no aenvinviHe k 3HaMeHMto npo- 

EcnM noKanbHbiA SKcrpeMyM b cuny oujudok 
M3MepnTenn win sTanoHa onpeAeneH 
rnooanbHbJM (sto bosmokho npw Manux 
3HaneHMnx 3anaca Cn n cyunecTBeHHbix 
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oain6Kax mMepmem), to oi^eHnsaTb oujn6Ky 
onpeAeneHna MecrononoweHMB BRflA no 
yKa3aHH0My KpHTepmo He nMeer cMucna. 
CTaTMCTHHecKaH oi^eHKa ee npn conocTaaneHUM 
c ann^HneM APyrvix tmpiob norpewHOCTefl He 
KoppeKTHa (Ha nopHAOK n 5onee npeBbiuiaeT 
B/inflHue flpyrvix qbaKTopoB). B stom cnynae 

He06X0AHM0 OljeHMBaTb BepOflTHOCTb 

HenpaBunbHoro onpeAeneHua mo6anbHoro 
SKCTpeMyMa K3K OTHOiueHMe Mucna nowHbix 
onpeAe/ieHHfi SKCTpeMyMa k o6meMy MMcny 

CTaTUCTMHeCKMX MCnblTaHMM. 

HpMBeAeHHbie Kpmepnw oueHKM KanecTBa 
npnB«3Kn BPIJIA k MecTHocTM onpeAe/ieHbi 
MeTOAOM CTaTMCTHMeCKOrO MOAe/inpoBaHM« aha 
KOHKpeTHbix ynacrKOB 3TanoHHOtf KapTbi m 
napaMeipoB 6opTOBoro noKaTopa. npuMepw 
n3MeHeHnp yicaaaHHbix KpMTepkieB Ana rpynnbi 
npoMbiiu/ieHHbix 3A3HHM npMBeAeHw Ha o>nr.10. 
a Ann ynacTKa MecmocTM c KycTapHMKOM, 
nyroM, Aoporawn paaHoro xnacca w BOAoeMaMu 
npkiBeAeHbi Ha cfiur. 11. npn stom 3aAaHHbie 
toh km npuBeAeHMfi BflJlA (11 ToneK, HOMepa 
KOTopwx o6o3HaneHbi Ha ropki30HTa/ibHofi ocm 
rpact>MKOB <£nr.10 m cJwr.H ) Bbi6Mpanncb no 
ysnaM paBHOMepHofl ceTKM c warowi 200 m. no 
ocm opAMHaT ooosHaneH MaciuTa6 owu6km 
npuBeAeHMH A b MeTpax (cnpaBa) m MacujTa6 
3anaca AOCTOBepHOc™ C b npoueHTax. 

npuBeAeHHbie SHaHeHMH oujmook m 3anacoB 
AOCTOBepHOCTM nonyneHbi npw cneAytoiUHX 
ycnoBUflx craTMCTMHecKoro MOAennpoBaHMJi: 

He3HaHne cpeAHnx aHaneHMM 
OTpa>KaTeribHbix cnoco6HOCTefl b npeAenax 10 
AB, 

- c£nyKTyaL\nu OTpaxeHM^ no mht6hchbhoctm 
b npeAenax 20 aB, 

npocTpaHCTBeHHbie (JxnyKTyaLjMM 
oTpa>KeHMvi b npeAenax 30 m, 

- OLUn6Ka b K03c()4)ML4MeHTe 3aTyxaHM^ 
M3nyMeHM« b aTMoexfcepe 10 aB, 

- AMHaMnnecKMM A^anasoH npkieMHMKa 60 

AB, 

- 30Ha M3MepeHM« paAMOnOKai^MOHHblX 

OTpa)KeHMM 300.300 m, 

- 30Hbi olum6ok npMBeAeHMfl aBTonnnoTOM 
BnnA b 3aAaHHyio tomky BKmoneHkm copToaoro 
KoopAMHaTopa b npoAonbHoK m nonepeHHofi 
nnocKocTnx 450 m. 

3aKOH pacnpeA&neHUfl Bcex oluh6ok b 
yKa3aHHbJX Anana30Hax npM MOAennposaHnn 
npuHUMancp paBHOMepHbiM. 

Ha ocHOBaHnn peaynbTaTOB MOAenupOBaHkm 
mo>kho yTBep>KAaTb 1 hto oujm6km npMBeAeHUfl 
BIUIA k 3aAaHHOMy o6beKTy m tohko aeMHofi 
noBepxHOCTM yMeHbiuMnwcb Ha nopaAOK. 5e3 
Mcnonb30BaHkin npeAnoweHHbix AopaooTOK 
CMCTeivia o6ecneHMBana MaKCMManbHyjo oiun6Ky 
450 m. C ftopa 6oTKa m m - 40 m. 

KaK BHAHO M3 npMB6A6HHbiX rpacjMKOB, H6 

Bee ynacTKM paccMOTpeHHbix CK»KeTOB 
MecTHocTM flanflioTCfl oAMHaraBo npuroAHbiMM 
Ana TOMHoro npMBeAeHMfl Bn/IA. Ha 9-m ynacTKe 
nepBoro ctOKeTa m 5-m ynacTKe BToporo oujm6km 
npMBeAeHMfl BenMKM m Manw 3anacw 

AOCTOBepHOCTM. flpM HeoCXOAMMOCTM 

npMBeAeHMji BflTlA k stmm ynacTKaM 
i^enecoo6pa3Ho 3aAaBaTb Ana o63opa 
6opTOBOMy noKaTOpy coceAHMe ynacTKM (10-fi 
Ana nepBoro cK»KeTa m aha BToporo). B 
3tom cnyMae b BbinncneHHyio BenMMMHy 
CMemeHMfl Bn/IA (Xouj, Zouj) Heo6xoAHMO 
AOoaBMTb pa3HMi4y KoopAMHaT saAaHHOM tomkm, 
HanpuMep, tohkm 5 (X5, Z5) BToporo CK»KeTa m 
tomkm 6 (X6, Z6) nepBoro cwjKeTa. B ocTanbHOM 
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qtyHKHMOHMDOBaHMe cMCTeMW aHanorMHHo 
onucaHHOMy paHee. 

TaKMM o6pa30M npMBeAeHHbie pe3ynbTaTbi 
noATBepwaiOT B03M0)KH0CTb Mcnonb3oaaHMfl 
npeAnaraeMOrt cMCTeMbi ynpaBneHna B(1X1A Ann 

erO BbJCOKOTOHHOrO npMBeASHMfl KaK k 
paAMOKOHTpaCTHbIM, T3K M K 

HepaAMOKOHTpaCTHbIM 06"beKTaM Ha3HaM6HHfl. 

nonb3y«cb npMBeAeHHUM onucaHMeM m 
MepiexaMM, npeAnaraeMyio CMcreuiy mokho 
M3roTOBMTb, Mcnonbsyw M3BecTHy>o aneMeHTHyio 
6a3y m M3BecTHyio TexHonorMio, hto onpeAe/iaeT 
npOMbiiuneHHyfo npMMeHMMOCTb npeAnaraeMoro 
M3o6peTeHwa. 
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CMCTeMa ynpaBneHMn 6ecnkinoTHbiM 
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jieTaTe/ibHbiM annapaTOM, BicniOMajoinafl 
aBTonmiOT, bxoa h BbixoA KOToporo coeAMHeHbi 

COOTBeTCTBeHHO C nepBbIM BblXOAOM M BTOpbIM 
BXOAOM OOpTOBOfl 3JieKTpOHHO-BblHHCflMTe/lbHO« 

MaoiMHw (B3BM), nepBbifl bxoa kotodov* 
nanfleTca bxoaom Ann noAKJiKweHHH k nynbTy 
npeACTapTOBofi noATOTOBKM u BBOAa noneTHoro 
aaAaHHH, n paAHOJioicaijHOHHbifl xoopAMHaTop c 
4>a30MaHnnyriMpoBaHHbiM 30HAnpyioinviM 
cumanoM, KOTopufl coAepJKWT ameHHy, 
cxDeAHHeHHyK) cumaribHbiMki bxoaom m bwxqaom 
c nepeAamnKOM n npueMHMKOM m 

KHHeMaTMMeCKM CB513aHHytO C npHBOAOM 
aHTeHHbl, CMHXpOHM3aTOp, ASTlbHOMep H 

ycTpoflcTBO o6paooTKM cumanoB, b cociaB 

KOTOpOrO BXOAAT Cf)HJlbTp OKaTHfl aima/ioB, 

noporoBoe ycrpoflCTBo m yorpotfcTBO 4>MKcaunn 
KOopAHHaT, BxoAbi KOToporo c nepBoro no 

TpeThfl nOAKfllOMeHbJ COOTBeTCTBeHHO K BblXOAy 

noporoBoro ycTpoficTBa, BbixoAy AanbHOMepa m 
HHcfcopMaijMOHHOMy BbixoAy npuBOAa aHTeHHbl, 

a BblXOAbl, Ha KOTOpblX C})OpMHpyiOTCfl 3HaMeHHfl 

BsnnHMH A^cTaHi4Mn m ymoBoro nono>KeHHfl 
OTpaxeHHbix cumanoB, noAKntoneHbi k 
MeTBepTOMy m nflTOMy BXOAaM B3BM, wecToCi 
bxoa KOTopofl n bxoa nepeAaTHMxa noAKmoneHbi 
k nepBOMy BbixoAy cnHxpoHH3aTopa, 
nepeAaiomeMy MMnynbCHyK) 
nocneAOBaienbHOCTb c HacroToR 

SOHAHpOBaHUfl, BTOpOM BblXOA KOTOpOrO, 

nepeAaiomntf nocneAOBaTe/ibHOCTb HMnynbCOB 

CMHXpOHM3aUHH, nOAKHIOMeH KO BTODOMy BXOAy 

AanbHOMepa, nepBbifl bxoa KOToporo w bxoa 
npneMHUKa no cumany OKOHHaHMfl 
30HA^pyK)LAero nMnynbca noAxnioHeHbi ko 
BTopOMy BbixoAy nepeAaTHUKa, reTepoAMHHbifl 
BbixoA KOToporo coeAMHeH c reTepOAUHHbiM 
bxoaom npneMHUKa, oTnwHaiomaflCfl teM, hto b 
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ycTpottcTBO oGpaooTKM cumanoB 

AononHMTexibHO BBeAeHbi TpM nepeKmonaTeriH, 

yCTDO^CTBO CfclHKCai^H M3KCMMyMa M 6/lOK 

c{)opMnpoBaHHfl nopora, ynpaBrmioLnne BxoAbi 
KOToporo no en many npM3Haica pewuMa m 
cumany savanna MacwTa6a noAKniOMeHbj 

COOTBeTCTBeHHO K nflTOMy M CeAbMOMy BblXOAaM 

B3BM, BbixoA noAxniOHeH k ypoBHeBOMy BXOAy 
noporoBoro ycrpoflcTBa, a cooTBeTCTByioiAne 
ckimanbHbie BxoAbi - k BbixoAaM npHeMHwca, Ha 
KOTopwx 0opMnpyioTcn ycpeAHeHHoe 3HaHeHkie 
MHTeHCMBHocTM ujyMa m ycpeAHeHHoe SHaneHue 

MHTeHCMBHOCTM OT p3)KeH H blX CUTHariOB, KOflOBblH 

BbixoA nepeAaTMUKa \a bwxoa Bi/iAeocnrHana 
npneMHMKa noAioiioMeHbi k nepBbiM cwmanbHUM 
BXOAaM cooTBeTcrseHHO nepBoro n BTOporo 
nepeKmoHaTenefi, ynpaannioiAne BxoAbi 

KOTOpblX COeAMHeHb! CO BTOpbIM BblXOAOM 

B3BM, a BTopwe curHanbHbie bxoaw 
noAKnioHeHbi COOTBeTCTBeHHO k TpeTbeMy H 
MeTBepTOMy BbixoAaM 53BM, c KOTOpbix 
nepeAaioTCfl nocneAOBaTe/ibHOCTb 6nHapHoro 
MaccviBa u3MepeHuPi u nocneAOBaTenbHocTb 
STaiioHHoro 6nHapHoro MaccuBa, nepBbiPi n 
btodom BxoAbi o>MnbTpa c>KaTM9 cwmajioB 
noAKniOHeHbi k BbixoAaM COOTBeTCTBeHHO 
nepBoro n BTOporo nepeicnKwaTeneft, a ero 
BbixoA coeAHHeH c cun-iaxibHbiM bxoaom 
TpeTbero nepexnioHaTenfl, ynpaB/iaiomHtf bxoa 
KOToporo noAKnioneH k tuecTOMy BbixoAy B3BM, 
a cooTBeTCTByioiAMe BbixoAbi - k cumaribHOMy 
BXOAy noporoBoro ycTpofccTBa n cuma/ibHOMy 

BXOAy yCTDOPlCTBa 43MKCaL\klM MatCCHMyMa, BblXOA 

KOToporo, nepeAaioiAnC^ curHaxi, 

xapairrepusyioiAMCi MecTonono)KeHMe 6nHapHoro 
Maccusa K3MepeHnPi Ha STanoHHofi KapTe, 
coeAMHeH c TpeTbMM bxoaom B3BM. 
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AiirOpHTM (J)0pMHp0BaHHK MaCCHBfl B(i j) 

for m=l to M-I 
for n=l to N-J 
print Bbixofl 5 0 
for i=l to I 
for j=I to J 

B(ij)=KrTTH-i,n+j-l) 
print Bhixoa 4 B(ij) (1) 
next j,i 

print BbixoaS 1 
next n,m, 



CxeMa 



pv 



> 



rae M - mhcjio 3JieMeHTOB 3TanoHHott Kapn>i no och Z, N - hhcjio 3JieMeirroB arartOHHoft 

KapTM no OCH X, I - HHCJIO 3JieM£HT0B H3MepeHHOrO MaCCHBa B npOAOJIbHOH nJlOCKOCTH, J - 
TOCJIO 3JieMCHTOB H3Mep€HHOrO M&CCHB& B nOnepeHHOfi nJlOCKOCTH. 
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BxoaHbie aaHHwe 
Xo, Zo . Yo - KOopaiiHaTbi tomkh CTapTa 
Xk, 2k , Yk- KOopnimaTU kohci Hofi tomkm 
Pe* - bhj pevKHMa npuBeaemia (1,2) 
TonorpacjumecKaa KapTa part on a Xk. Zk 



Onpeneneioie napaMeTpon 

no/iexHoro 3a;iaHHsi 
4\ Dk, Pok.AX.AZ 



nyjibT 9 



UBM6 



BXOZI I 



riapaMerpbi 

OOpTOBOH 

annapaTypbi 
AX(0. AZ(t) 



eoiM P«k=2, 
onpe/ieneHHe 

P Jl 3TBJIOHa 

b(m,n), M,N 



eCJlK t>0 TO -> BblXOfl I 



go- 



Dt. V 



BX03 2 



ecnn L>1 ^ D2 to 



BKJ1KW€HH€ 

3/ieKTponMTaHioi 
annapaTypbi KoopuHHaropa 



ecjiH Dl > Dt > D2 to nojroroBKa KoopjmHaTopa 



Ns Bbixoiia 


2 


3 


4 


5 


6 


7 




0 


0 


0 


0 


0 


0 



ecjiH Dt = Dl to (foopMHpoBaHne MaccHsa A(iJ) 
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axoa 4 


Dj 4- 


Bxoa 5 



eaiHj^J to Bbi6opKa yrajiOHHoro MaccHsa (1) \ 
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axoa 3 

fc 4- BXOfl 6 
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ecjiH hhcjioTc^ (M-I)»(N-J) to onpcjcncHHe Wck Dck (2)-(6) 
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